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26. 26' :?^|X|^|£| SUOilAiSl S|C« g§M 1^S>^ 

27 ^ 

28 eijg ^oj ^« :?|5fo| (ye) b^s^ 

28" ^3 a^i eia (gM) ^^1^ 

29. 29* ii^fr SS 

30 4^x1 

31 
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33.34 
35 

36 gTJ 

37 L|H§ 

38 ?^5J ^2i=? 

39 ^ei :?t>^2| BH#^ 
40.41.42 



s y^se sg. oiM a^a a sai §xioii 3& 51oiq. 

£12iC|. SPi^ a^&iOllAi^ STN SA| §x|Lf TFT HAI S^x!:?f AtgSill oid. 

SEE.K ^§ SAI sxife aagol aio^^^ ^^21 zassj :?Hdoi q^siiq 2iP. ajeiAi. 

gEilSQ 31SE2J ^fe 32| (Set 0|^^^|^^32£E a)0| ^^331 2iQ. 

STN oH§ HAI SHS 01 g& SAI 4iXtOPI OflSOil. 9HS01|A| -^^Ife ?|^x}011 2joIi 

£101 ^^ sAiu aa sai?^ e aflp. oiat^ s;3ig t^^w\ ^mn o-stn a 

^ a# oig£^ ^^^)oi Aitaaxiat. oi s^^oiiai^ ^§ sai sxi2j ^sej 'gf^ii :?h 

Moi s^pj siaa. 
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oiae^ sMm m^o\^ ^^an^z^ o\di?\x\ n\2ioi o\^o\7^ mm ms. m^\{± 63-149624^011^ 
9d 4^x1 mmm oigs}^ f-stn «^^oi 7Hie?£ioi 91:11, ^::'h§ 3-87720S. ^Dm 4- 

3330i9^oiib D-STN ^^^2J s^i- ^xi^oi n ^^IS SilW ^^^^ oh§^ :aMx^s t)| 

g01X|:Hl HHtfAm §Sg A^go^01 ^ S^g Sotfe ^^aol n2i^0i 2i2m. 01 oh^ HAI §x|2| ?i 
^eoilfe TFT-TN oija HAI Sx|2| AlOf^t S^o^Al ^:^Ha 7-191217^011 :>HAigoi 21^ B[ 

21- aoj q:^:^:^^ ^§ ^§ ^ flSJif ^soii bHxiofoi oijg Aiof^i m^m :?Hdmfe Ai£:?t 

a^xm 9iQ. im sai §xig Aj^sh ^:)^^ 3-87720^. ^:'hs 4- 

333019^011 7IXH5EI01 ^9 SAj §x|£| ^^^^i U\^y\X\^ ^^^9.^ ?i2\ 4^X| 

g£H¥E^ SAI MOi^ ^qg A^gSElfe S S ^ ^A) ^PISJ 3S2| ?^0| 

Al££iII 2>OD1. g^^o^Ai XliySlOl 

(3) ^21 0|«r^g MiamS atf^e XIXl^l ^^011 2S moj ^2^91 go| HHgf 

^^ag ei 90* s so^^^ H^i^jo^ goj f^Am ^^g ¥0(Ai^ib 

nau. #:?ioii :?ixH9 2^2121 oPi2j as sxiiag iiia siaa. 

(1) oii :^|XHS aaoiiAtfe tn ensi oh^ m^o\\ ^gssig g^. ui:iiMS[ aifoiiAi ^2ig tm sts 

01 ii^^Pii ^^£ife q^^^ oH^a mmm asoi aasiaq. 

(2) 0i| ^^aOllAlfe QijS &S S:^:?} ^21. TAG (ag^2:i: ee|o^A^l EllOl M)2| 

¥S XIXIxIl ^^Oi|A^ BHl^g 4- aoi ^HAI t^y y^oi ^IXIj^l ^^011A^ HHS £1 TAG 

fif xixj^icHi ^A^m 2iO{ ^goi aasfEin. gAioii ^t^ao| DH^ xioh£i2iq. 

(3) 011 :?|XHS ^^^21 ggi^Ai. oiig eg ^:?hs 8-i568i^oilfe s^chssi otoj ^isxt 
tfifgg A^S?^ o|^#o^Al. Hfiir^g UH&gg §SH BHi^Am atcHSsi ^2) 

xisxf oHg^ m^m^ oi^dxife #g samol nigsfsu- 01 S ?10|| qAI BHS^g ^fe BHlf#g 
gSH QAl BHSAI2J sfCHSSI gf2| XISXJ esiga surgs Ol^ofXIfe #g S^SfOl IQSSFmfe 

4# =?^9\ oiasoi :>HAigoi 2iQ. 01 3^. 2:>Hsi gg taoii ¥g£lfe bhs g^sg oiig 

gg 90H bi^upii ^dso^AM ^Mom aetsoii xiisth 4= sq. 

tttBfAI. ^:?| (3)011 SH^gSJ g^S^ ^SJ S^aHoj o|^;,| |tH°01L » 

nyq. 01 ^^ae q:±:Mq at^goii 2101A1 gas 4^ ^g ^oi 2#2j 

2^ sae? 2i2s. xfss agoj pxi smaq. 

SEeh. o|ef& as h^^s egsios ggsife S^isg gjii astQ. ^. oiejst gj^joii a^sg 

3^ a^feg 871 9|6HAffe ^S^OS ej^AI QHg miasi ^t^t gigoil BBxIoW asg o^gq^ goi 

ac*. 0I31& eissmin o\7^Ji^ ggoii sigj Aiofz^ :)h^! s^oii aoiAis B|goi dh^ ^ 

Aiof2t ^^01 Hidisoi £iaq. se&. bhxis ch dig goi ggsi g m bhi^ 

g 45* 5i3Ai?i b|5iu:>ii gw§H£ cHS^oi :?H<y£i:'l^ ^£ Aiof^j :^Hi!£lxi ?«^2ip. om a 

01 B 1^^^ mm9.^ 2s^ 3^2} sEfe n oi^^o^ aioj^i ^as oj 

^ EXHoW aaq. IPS (§^ 3:?1| HH). VA (4^^ HHif 2S)01| S^S A|0R^ ^^01 

dE i^^^ oiife 3X| smaq. 



S TN-TR TN§ LC02J A|0^2| . ^ SAJ ^^1^0llAi M2ig 3 Sjgoj 5ea:A. 

ys ^^^g eiSoh:>i| :?HdS 4- 2ib §Mg 73lSom. ^^:?| 3«[ 

gMg AfgoJOJ ZtBe? ^^om A|0t2|0| :)Hd£lfe SSe a ^9 SAj Sx|g 3101 

q. 



xjxiTii a! 3^ o|g^#g sifem. 01 mtfgei BH&g imn^ #oi3i, ^:?i 

XlXl^^lfe ^Sr^o^ 01^^21 ag^S^ dlriiejjS ggol ^aj gg. 

^^»2: 

^9111^011 2i01Al, XlXjxIlSJ g Lfl y^lfoj ejqQIOId (Retardation) ^ (RjOl 41 U|X| 95 nraOini. ^ 

^ifSI ejqcJIOId at (Rt)a Ro^I U| O.S mxi 4.00|D1. ^AIOII nx>ny>nzO|32. Ro=(nx-ny)x 

d. Rt=(nx+ny)/2-n2)xd (&. nx: ^:?| X|X|3^|£| g U|0I|A|2| ^Cfl g§g x g^gf2| g§g. ny: x 
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X|X|x||2| (nra))oj gg. 

3: 

mmm 91o\m. sssi gEjqioid (Rt)^ RoSJ hi {n^/n^?\ o.b mxi a.oej ^^A^ 

4: 

;gi3Soii 9io\M, ejEiQioid at Ro^ bi (Rt/Ro):^t o.b uixi i.4oj gs, 

5: 

S^if 6: 

;3|3SO|| 2iOjA|. ^Jn &ms\ £|Eja|0|d 2Jt (Rt):iiJ Ro^ oi CRt/Ro):'F 1-5 LHXl 3.0O! gs[ gg. 

7: 

msmm ?io\m. xixixiisi as^j 4^?^^ a^g|o| g§goi xixi^is mei gggoii aoi/i ^ch 
21 ae. 

8: 
9: 

mQmo[\ 9lo\M. Biis#oi ^:?\ x\x\m sag aiu ^neitt ^ei MM. 

10: 

St^I^ 11: 

^iit>^oii 9io\M. ^yi ois#oi 

12: 

CH§ sfSSSI SSMOI S|CHx|:?t ^^:?| XjXI^ISOl Ol^^ ^tSJ S^xpt O' ^JlJ 80 

• Dietej gg. 

§T^tr 13: 

^112^011 2ioiAi. ^^cHs atiesi s^eoi sICHxPF si^ atf^h XlXlxllSOl Ol^^ 

aioi 0" LHXl 90" SI a?loini. ^:?l x|xi;y|2| ^3?)| ^^^^ SEfe gsjs^^ 

14: 

jgnssfoii sioiAi. ois#2j °tcHS msM s. ^:?i xixixiiai ?ms: ^.c^m 

^ meeoi xixij^ioii a ^^CHS §nr#oi| bIoH. e^cHS SfSgsi gsgoi ^CH 

£|^ ^ff3^ XIXI^ISOI 01^^ 2fO| e ©St SM- 

m=Fm 15: 

tim^ Emmo\ s|q!xi:'h xixi^ia lhoii>m^ ¥9 ^W0| x|x|xi|s| gSMOi gq|x|:?h 

£Jfe atJOll qjotoi SEfe CH^ miSlO] 2ife 3§} Ig. 

S?t>^ 16: 

«|1&0I| 2i0iA|, ^71 mm OiagSI oHg^ mi^gOl 3sf^o^ o^oj oiQig Qijg^ Smgoi ^ 

gipg n: 

;gii6Soii £ioiAi. -^:?i oia#5i g m ejEfiaioid aoi lo uixi 3oo nmoi^i. mm oi^m^ a 

1^21 ElEJCilOid atOI 15 LHXl 300 nniOl ^Sf fi^f gg. 
18: 

;giisoii 9io\M. xixii^i2j oia# A^oioii mm mm- 

19: 

;g|l&Oil SiOiAi. ^:?| Oil>iE||S SgOl OWIg:'!^ 2.5 LHXl 2.860I mm^9,± Ofl:^ 

E«e :4-xiM mm SM. 
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20: 

mm- 

2.0 ^(A+B) 
A < 2.4 

A: mm^9.± oii^qis ^x\2\ o^Alla7|s^ xi^s 

21: 

ea^xj a Tan son :?ixhs s«r ass sasffe sas. 

22: 

^11 a A[o\ LHxi :qi2 ^di ^ Afoioii ;ciiisoii :?ixh@ 

ssg sAi a^. 

23: 

^ mmoi\°i 73I1SOII mmm hai sxi. 

S^tJ 24:. 

^|22S0I| 5iiO|AJ. ^71 mm aS2| X|X|*lPt Av:?| oiig If^FS^ fi^ Sgoi ^j^Slfe 

25: 

73l24l>^o^| £ioi>M. ^^3^1 i.Moii :fms: ^3f^ ^^g?2f. nmm sa»oi 

sicHxpf gfe y^soi ^uL sE^ cH^ ^laaoi sife hai axi. 

^^If 26: 

^i25i»^oii 9io\M. ^§ mm mmm ?ms: m^i ^^^k. ^yi mm mm^ 
^sf^ agfoi gaofTiu cH^ mmm hai sxi. 

S^l^ 27: 

«|22S0i| aiOiAi. ^:?| Sgoj 0|a#0| HAI Sx| . 

28: 

^i22ifoii sioiAi. ^71 mm mm^ mm omm^ ^^sa m^m^ ^mmo\ mQ\x\y\ «^ 

7:ixixiigoi oi¥^ o* ujxi 90' ^ g?ioi2i. xixi^isj ^mi ^t^^^ se^ 

astom/^oj xixi^joii yms aaeoi ^oi xixixiioii ej °iqis 

SSMoii bisfl. °tq]g oh^^ SUfMsj gasoj mQny\ l^srii^ xixi^igoi oi^fe 

^^01 SCI e QHg sAj Sx|. 
29: 

^I22t>^oii 2i0)Ai, g-^t oia#2] eH§^ ^S^^i ^a^oi ^ 

ms\ ^oj xjxi^is moiiAiaj sifoi xixi^i ^ggoi schx|:7F £ife m\o\ ^b. SEfe 

Ql^ ^I2£|0j ^S HAI Sx| . 

^ as 21 ^A| EH^S ojofoii 

2. ^:?| idi 2ioiA|. oH§a aUfgoj SHJMOjiQ. ^^:?| eijg^ tH^M^ easoj gqxj 

3^ aifJV ^m^2.±i oii>iEi|s gggoi oi^fe 2t£| S3xi:7f o* 80* Dieie! ^s^s 

SM. 

3. 2011 2iOiAi, °fQ|§ SHg^ SaS2) gSgOj S|C^^x|:7^ &i>^3f ^S^S^^ OII^QIs g^g 
01 01^^ 2tO| 0- LHXI 90- AtOldlAI 3Efe a^Shfe ^3°^ o^fe S«f g 



4. 6^:?| 2011 2iO|A|. atQIS gSSOl gCHxj^J Sfe ^SSS^^i 0!l:i:9|s ggg 

01 oji^fe 2101 ^s^HS 0* o\ ^gog gg. 

5. ^^:7i 2011 2ioiAi. °imm mmmo\ mQ^y\ ab as^i oii>iEi|s ggg 

Ql Ol^fe atOI M^^2,^ 90- 2! 3iS ^SSS ejfe SSf SM. 

6. 1 mxi 5 g oliz £^ aoii 2ioiAi. °|CH§ tufesi gasoj gqxi:?h a^ ai^si 
oii>^Ei|s gsg LfloiiAfoj eg o^gjoj ^^^2^^ oiiiig|5 ggoj gggQi gcHxi:?r afe as 

Oil mm 5{:aaoi si^ ^go^ oit mm mm. 
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7. 1 LMxi 5 g oiib ^o{\ 9Lo\M. e*cHs atfM^ sssoi gcfl^pj Eib sifsi mm 
s^b ss- 

8. 1 mxi 5 g t^ t^oii 9io\M. 2m o\^si o\^m a. em ^ni. oi o\^m fo\ ^ 
^SHs sffe mm. 



9. 1 mxi 8 g oiiiL 51 soil 2ioiAi, °iqis Qi|g^ mmmol m^^^^ 



01 #2] 3 m e]Efa|Old 2Jt0| 10 UiXI 300 nmS] g?! U10I21. ^^1 ai^SJ £1E[C||0|<!4 atOl 15 LflXl 
300 nm2| UI2J 51^ ^S^^ SM- 

10. ^:?\ 1 mXl 9 g Oli^ soil SiOlAI. 3»t^o^ 01^^21 ^g^S:;!^ Oi|>tE|ls ggo^ g m 

qiOld ^01 10 LHXI 300 niD2J LHOIH. ^^Wl SS2| E|Etq|Old 2i0| 15 L4)X| 300 nni2| S9| LHoj ^ 

e ^s^^ ^M. 

01^ 



11. 1 UiXI 10 m 0l«=r soil ^0\M. ^st5{o^ 01^^21 aaSSri: OI|>iEi|s p g^J 3§t 

# Ajoioii i# 01^21 HHtr# §a i# oi^o| M^sg ^gos mt: 

12. iioil sioiAi. M^#oi gfj^is s^o^fe a# ^a^s offe se. 

13. 10 EE^ noil sicHAi. «HSSoi ^BHS#ei ^9°^ 



14. 9:'l 1 UIXI 13 g Oiin S^ soil 2101A|. g^^^o^ 0|^^2J m\ 

mm ;3i3E£i3i. oi xiieiAi£i = o^^o| ^^goi s 



I ^9Sg ^ 



15. ¥S XlXj^i ^^0|| oH9^ ^ire^l HH^^OI :n9afs| g*} 0l^## ggOlj 2I01A1. ^^ 

X|X|^|2] 3 LH g>^S2^ ^|E^q|0|d ?i (Ro)0| 41 L41X| 95 nmOlH. ^Z>i| ^^S2^ £|Eta|0|<3 ^ (R 

t)3t BIEftllOia at (Ro)asi ^|E^aiO|a B|g (Rt/RjOl O.a UIXI 1.421 a?IOl31. gAIOil nx>ny>nz 

2J ^S^^ gei- gg. 

o|7|0||Ai Ro §a Rtfe ^:'! ^ a. 92|SE|fe ^9 x|X|^|2| ejEjqioid UEJtsa. 

16. xixixii ^^o^| agj bHs# §j oi hhs#oii ejamin. gxioii snjg^i bhsoi 319 

aFS 0|«^^g §SOi| SlOl/H. eiEWlOld 21 (Ro)0| 41 U|X| 95 nni. ^:?\ 5|E^ 

moid U|g (Rt/Ro)0| 0.8 mxi 1.421 S?I0|D1. gA|Oi| nx>ny>nzO! a# ^9°^ ^SJ M9 SS- 

17. 9:?! 15 SEfe 16011 SiOiAl, X|X|5s|| 90IW gDHg SS^hfe ^X| geilS ^3 ^|e|SK)t H (web)S S 

9^3. 9:?i SI S2i sum BEm 9EHoiiAt xixixii^^&i ^ej. assm/H gdSHSJW xi 
7i\niy\ xiisrgui. §aioii 9:^1 ¥S xixi^i2i yjs2i gggoi nysj ^a^^s §a& gsaoiuj, 
01 asaj 9:^1 xixixiia lji as as)2i gggoi aa^^o^ nxsj sasf gaaa a 
g ^go^ a9 sg. 

18. 9:^1 15 16011 910\M. XjXj^j 90IIAi ^DHM SS^^ 4^X| gai|g ^g ;Q|e|eK>i Dg 
S9aU. 9:?! H g21 SDH7^ 9EflOI|Al XIXIxllM^ei US as^SAI gdS^^^ ¥S 

XjXj^PF ;g|^^£|D^. SAIOII 9:^1 X|X|73|21 ^g «^S2J ggSOj nx2f 93^^^ 

gaaojiii. Rg ^^s^f 9:?i xixixiis m i^s ys)2i sagoi ^ssjo^ nysi ^ 
mm2i ^g°^ ^9 

19. 9:^1 15 SE^ I60ii sioiAt. xixi^| 90iiAi 4=x| g^Hg ;gi°tmo» US S9ef3i. 01 xixi^is^ 

Ei 9:?! mm ei3E&[ ^ no 01921 ^samoiiAi gds^^JSM xixi^pf Tji^rtiDi. § 

AjOIl 01 X|X|xl|2| ^g «^S21 SaSOl ny2^ ^2^°^ g^E.^ gSgOjU. 0| ^g »^S3t 4^^g 

a9 as. 

20. 15 sEfe 1601! sioiAi. xjxi^i 901IA1 4^X1 ^g :g|2imoi US S9e^31. 0| xixi^is^ 

£i 9:?! us aSg^ ^ 110 "C 01921 g£ ^aSfOIlAi gdS^^^ XlXI^Pf TSI^EIDI. § 

AjOlj 01 X|X|^|21 ^g «^S2| ^^SOj nx2^ ^S^HM g^E[ ^agOjUl. 0| ^g «^S3I ^^Si 

9:?i xixi^^ig LH ^s g^i>02j saaoj 9a^^s ny2t s^s^ gaag ^is ^g^^ 

21. g:?| 15 SEfe 160II aoiAi. xixij^i 90i|A| 4^X1 ge^g ^g ;3|°tSK)| mm S9sm. 0| X|X|j^|S^ 

Ei 9:?! US ^Bi. ^ QM smm mmM^ gds^^w ¥S xixi^pt ;3I^5eidi. =aioii oi ^ 
s xixixii2i ^g «fS2i gagol nv2k aa^^^ gasois, »g asraF ^^ig 9:^1 xixitii 
g LH ^^s)2i gasoi aa^^s nxsj gasg ^s ^g^s ag as. 



22. g:?! 15 16011 2»oiA|. xjxiAij 90I1AI 4x1 goHS ^g ^l^^moj us S9om. 01 xixj^js^ 
^ 9:?! US ^eJ. a^ES^ ^ c|a| goHoii a^A|?i g<ys^^*l ¥9 xixi^p^ 73|^£1di. saioii 01 ^ 

g xixi^i2i ^g g^S2j g^Moi nx£f aa^^s gag? ^asoim, 01 ^g as^j 4^g 9:^1 xixi 
Lfl atf)2i gagoi aa^ss nya ^am sa§g 51s ^g°^ s^b mm 



23. g:?! 15 taxi 22 g 011:^ £l soil 2i01Ai. XlXI^Pf i!S^2^ Oil ^91 s ^XIS AfgofOl jsm 
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24. ^:?| 23011 £i01^. aigSS^ Oil >tE||s 4^X1 o| 0|A||g:?|2| x|5£7| 2.50 L4iX| 2.8601 >!§ ^go^ 

SM. 

25. 23011 210\M. 0mMy\9\ x|&5E:?^ 2.40 LHXj 3.00oi ^S^S^i 0||>iEi|s ^^Xlg 2g 0^^^ 

om. §Aioii as 4^21 93 o^>Mig:?i xiesE:?f 2.50 uixi 2.860! §s. 

26. ^:?\ 23011 £iOlAi. OWI^:'!^ x|3£:7F 2.60 LHXj 3.00O! ^m^s^:^ o[\^m^ ^X| m 0W|g:7|5| 
^l^£:?^ 2,40 0|^^ 2.60 DjE^e! 01|>iEl|s >^x| Bg ^^^32. gAIOij StJ S2 OMI^ 

2.50 UiXI 2.86ei 3iS ^S^^ o^fe gSf §S. 

27. -^^y] 23011 2iO|A|. SM^^^^:: Oi|>iE||s OfAi|g:?|2| A. H^n|Sy:?I£| x|@£S 8EI 

^ sie cH. epi 1 a 2M m^9.^ SS. 



2.0 <^+5<3.0 
^ < 2.4 



28. 230II £i0i>y. oiiii:Ens >.X|2| 0MI§:^l xissg A. Hsmay:?! xissg BEJtn 

a# lEH, opi 4'^^^^ 3 a 4g 5ie ^g^s 



2.4 <A+B <2.8 
1.4 <^ <2.0 

29. ^^:7| 15 UIXI 28 ^ Olin Sj- gOlj 2iOiAi. ¥S XjXlxlie ^^offe 4^Xpf :?^4:XI|g 2 LHX| 15 S g%. 

xh2jd m^nm o.oi lhxi 3 a^stb sie ^go^ shfe ^^^^ se. 

30. 29011 sioiAi. xf2i<y s^^xlp^ a!3&MEiojs ^£^1 sEfe ey^Kiit ^s^iei 3im 

S^*}- Ma- 

31. ^:7i 15 LHxi 30 § oliri £^ i^oii 2io\M. sut^oj ^gaag uemife iqsxf siigoi 

31, §A|0|| 01 QHg^ goi 0|#os xJBI^JOl b||»A|£J ^. -^I?! SHJg 

SI s£g ^Bi SOI Bs. o\o\^ ssgejoi Qiisa sutgsi BHifg 3gs^s^fe 5!e ^s^s 

32. 15 qxi 30 g 21 tim ^o\M. mmmo\ ^sm^m ueiui^ mm^ xi^xi- 
^goim. §Ajoii xi£is fija^^i 301 sse 01^21 ssoiiai 01 
m^ms\ Hmm sad ^mo\\ sish ingsj^ ^a^s 



33. 32011 2iO)Ai. g^doi xf2ido|3i. SAioii :?liA|73ls agojol oijga aH^M2| lasae 
Sojfe ^# ^SHS ofb s^*^ SM. 

34. 15 Lflxi 33 s oji=: m sfoii 2ioi/d. snt§3[ ^:?i gDHs sss^fe m^m 
01 s^g 5ES assfoi oig^gg ;gi5fsffe ^g^s ejfe 



35. 4^:71 15 LflXI 34 g 01!:^ St S^Oil 2»0|A1 . 0\^m^ ^gSS:^ 0i|>iiEi|e Sg XlXl^sllSOil 

oi«j#2i S3 15" 01^ 50* o|o^e! xg ^s^s mfe 3«r gg. 

36. ^t;?! 35011 aoi/H. oias gsj 2f&g2| ^THi atfoil camo) «||if# ^OIIAI 

SE^ arisffe ag ^gos o^b §e. 

37. A^:?| 13 UIXI 34 g 01!^ »0|| 2iO|>M. 0|a#2| gcfl g^g gfSg flIgSfiii Oil:iiE||2 g 
M XjXIxIIBOll ^Sff ^:?| agSSii: 0||:i:Ej|s gg X|X|j^|2| ny aSO| aS^^S gSEf ^ 
g sjfe 3fif §S. 

38. ^t:'| 14 UIXI 35 g Oii^ 2I ^0\\ 2I0JAI. ^gSS>i 01|^Ei|s gg X|XlAi|£f bHS# AlO|Oi| 

^#g i# oig ^ximfe 3ig ^9°^ mm 



39. ^:7| 36011 2ioiAi. ¥S xixj^i ^toi! gei^D^ ^ej ee^ ^7iii:?i sif^ie 5E^m:n. oioiai 

30 01^21 g3i IS oi^2j ^71 gDHe stfmb mm gnnoii g^ns oiois^ sa^^ig a^mfe 
sEs^g MS^io\ mm g^#oi 3ig ^a^^ 



40. ^:?i 36011 sioiAi. mm mmmoi 4-xis ^ags. oi gst ^xig g^d ^a^oii 2|oh 
gsjAig] 3ig ^gog mfe sm. 

41. ^:7| 1 UIXI 40 g oii=: & Ifoii 7|XHa gSg asejoi oi^oixife sse. 

42. 17. 19 a 21 g mo[\ 2L0\M. 21 M^M ^Ig ^S^S offe sg §M. 
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mm 7i\j\m2i 3i# ^3°^ mfe 

44. ^:^| 43011 910\M. ^m^2,± 0[\^m^ 4^:^!^ 0Wli:?|2| 2.50 mxi 2.8621 5# ^^9.^ 

3^ SM- 

45. 43011 2i01Ai. OWia:?lSJ x\^^y\ 2.40 LHX| 3.002! ^^^2:^;:: Oii>iEi|e ^X\m 2§ 0!^^ 
§A|0|| glf 33 OUiiy:?! x|^£7^ 2.50 LHXI 2.8621 3g ^S^^ S^fe g*| ^i^f 

46. ^yi 43011 2iOi>y. owig:?i2i ^gs^j 2.6O mxi 3.0021 ssss^^i oh^^eum a^j oMiia:?i£i 

2.40 01^^ 2.60 Oiyoj aSSS>i OlIiiiElie 4-X| ^©^31. §A|01| Sl^ S3 OMlg 

:?l 2.50 LflXI 2.86 2! a# ^SHS SS- 

47. ^^:^| 43011 2i0iAi. ^S^Sr^ 011>iEl|e ^X|21 0UilS:^|21 xi^Sg A. H^II|2y:^|2| x|&£g 8^^ 

n itH. 4-^^ 1 Si 2# m^9,^ se. 

48. -y:?] 43011 2iOiAl. 01|:i^El|s 4.7:121 OMIBP! xl3£e A. ^^SIEIsy:^! xlE£g Beiin 

as ttH. 4^^^^ 3 §4 4M ^s^s ss. 

49. ^71 42 LBXI 48 g Olin & fJOll 910\M, ¥S X|X|^|g ^i^^ohfe ^X\y\ 2 LHX| 15 S^%. 

s4-;gis 0.01 mxi 3 mm sr^mb ^g^^ gg. 

50. 49011 210\M. a!^MeJO^e ^£^1 SEfe gy^EBllfe R£^I2! ^Si^^ offe 

51. ^71 42 UlXl 50 § Oii:^ E.^ 1>^01| ^0\M. SUfSOl ?|21 ^gS^g UEfLH^ HgXf Q1|§0| 

m. gAioil 01 atfg^ goj sse o|^^o^ xiBimot bHi>^Am ^. oi oHa^ t^&s^i 

^ei ^01 S£ oi6fs ismoj 5H§^ aHfesi bHl>^s :i2§afmb ^s^^ ofe s 

52. -^i?! 42 LflXI 51 g 0ii= &V soil 2i0|>d. ewga SUfMOj ^21 ^SS^g UEHflfe glfa XlgXF 

oHgoiiL. §Aioii urn nam aagsi Qjjg goi oi^si ssohai ^gf 4^. oi owga 

aHJSSl UHirS sad 3EAt0i| S|SH niSsJSh 5ie 3^ gg. 

53. ■^^:?| 52011 £101 Ai. s^<!do| x^£ldoiIl. gAjoij :?HA|;g|g ag6^01 ei^s^ mag^ iigsjs 

amfe a# ^g^^ ss. 

54. '^^:7| 40. 42 LHXI 53 § 0li= S[ l,^01l £101A| , Qijg^ ^IJS^if ^:?l gOHg Stf^fe S^S 7^\^o[ 

n. 01 £a a^mo) ommm nmo\^ a# ^s^^ mfe le. 

55. 40. 42 mXj 54 g 01i= & SOlj 2i0iA|. 0|«^§0| SlSSfi-ii 01|>:El|s gg X|Xl^j0O|| 
CH£[ S3 ^A^ 15* 0|# 50* 0|St2J ^# m^ SSf SM. 

56. 55011 2i0lAl. 3*1 0|^^S Sl^SSl QAf ^»1| agOlj CHofOJ bHif# ^0||yy 

my\ a^istfe as ^SHs 

57. -yPl 40 . 42 mXI 56 § 011= t^Oil SiOlAj. 0|«^#2J gCH gSS ^IfS ^gSS^ 01|^E1| 
^ as XlXixllSOll ^^:?| ^S^S:^ OlI^Eils X|Xlxi|2| ny y.^i^01 ^S^^^ 

3iS ^S^^ offe gsf gS. 

58. ^^71 40. 42 L4IXI 57 g OJiz » Sdl 2i0|A|. gigSS^ Ollriiq|S X|X|^m HHt?# AfOjOil g 

s M^#s i# 01 a^mfe ^is ^g^s ss. 

59. ^^:?| 58011 2101A1. X|X|^1 ^^0i| gEj^or ^ej 5Efe ^:?l<:i:?l mm^\S S^oHQ. 0101A1 
30 01 1§ 01^^21 ^:^| gOHg S^offe as SDHOll gSHS UIOIS^ St^^lg »^offe 

SESeils AfgoJOl gS M^#0| ^xl@ 5!g ^SSS gsj §g. 

60. 58011 SiOIAl. S^gOl sad 4-XlS ^^£111. 0| gsj ^^Xjg 3SAF0I1 
aS^Aiy as ^SH^ ehfe 3^ SM. 

61. i^:?| 42 Lflxi 60 g ojin » Sdi 7|JHa ggg mm\o\ oj^oixjfe 

62. ^^7| 61011 2^01 Al. X|X|xI|2f S^S A^010^1 QllS^ tJSS21 HHlfOI ZUgSt^ # 0|S#0| 

eiii£ &)oi «Hx|si:n. oi xixjj^is* g^soi gas as ^s^^ asB. 

63. ^:?| 41. 61 a 62 g Oii3 & soil :?|XH@ aSSS i^l^ ^IS ^S^^ otfe SA| Sx| . 

64. eH§ HA! g«:7F S^g ?U|«h SS2| UlDteJ oijgo^ ^^SJfe ^ 

a £131. 01 ^moii HHxia a^x^2^ s^xjs =pBish e?i>^EjH mof^s eiig s 

Ai sxi^Ai. ^:?i :?i&3t ^^x^^ g o\}=i ajoi. se^ ^g 2*2121 a 

^ a of^ a^xj Afoioii ^^71 15 uixi 40 g o\!=^ gf soij ^jXHS ggg ig o|^ afe as 

^go^ of^ M?i^EjH l4l□^NS ^g hai gxi. 

65. 64011 £101 AI. Qijg ^011 7jg :?l&01| aa mms\ mm^9,± Oll^^iqis g^ x|Xl:^| 

aoj a^«fe ssfss g:?i ^g ^21 g^ a m^oii ^i^i ig^ mm ^g sss aaenn. saioii 
g^i gfif eg sssi assa^ oii^e«s gs xixi^isi ^ch ^mm ^^§oi g:>i ^g ^011 y\s ym 
s ^1521 SI a as3f as^os gfsos gegoi 21^ 21s ^g°s e?i>rEiH mm 
s eiig sAi gxj. 

66 g:?i 64011 2ioiAi. mm o\^m §21 eijgg ma^sj bhsoi ng^aii. §gs 3^ oi«jg ^x}2i 

93 Ojig ^o| ;;|nfo|| ?|x|0i| 2ife 0| eijg ^ g21 QHg SXt21 gezjoi 
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01 ^^:?| 3«t 0|w^^ ^X\9i SXfg S^SSS HH. Ol^a SXJ2| m^^0\ 

0* 80* Oiyoini. SXJ£| gM2>0| 0 LHXI 90* a?|0|D1. 

170* DIBIOIQ. 

as SrSi omei. di:^e§! ^^ijohai ^2is a^si ma a^i, ^ofxi^ ^ ^^th 

oHg ^ igoii CHSfOI isy Atg6H£ S^^g UEjLHfe e BSSI 

SAI Sxim ^l^^Sfoil 2ioiAl SEH ^|g2] 2bHg£| ^9 ^oil mm 4= 2i:^l ttHgOii ui§s 

SS5^ ^gi^^OIl 2iOiA-i^. (e^XF^)3F OIS^OIIAI 7Fg ^^EH:?f 0|| 

m sa HS^oiiAife AG (o|q geiioi) §2) x^^l:^^ SoHS gs^Boi AfgciiQ oiq. o| g^, 

Ha^2i oia^si ssss ^^^i itHsoii. 2121011 mmm ^s ^1 

soHot mot. uopF HS y\sm stw a^B^tsi sir j*§oiiai o\^o\ a-ama a s3 :?fss sa 

e isei^^ ^g^o^ M^^g afe as. 01 mms ms?} 

A|0^2t01l 2j£f 5ME^>iM2J 31}. ^61 g ^£1 SAI SA| S^t^Al Atga^ ^E|^ OHeBj>.g 
m ^§ HAI Sx| HA|£1 A|0f2| 2|E^S PHd^^ ^0\Q. 

^ aS21 aA^ ggg gel^oS 0|^^2^ ^g^S^ Oil^Ellsg X|X|^|^Ai A^geWSI. 0|2[ a 

tTH^Mi as 4- oiis S3, mm^si^ oii^Eiis ogg^ ^011 ^m^i exhsj^ 
moiiAi ad ssi s^s Soffe 3101 a3[^om. 

mm^si^i oii^eiis^Ai^ mm^sid^ ^^ommoi^m M^m^ ^oi btg^'mxiEi. at^ ^§ 01^21 

2^ OU:diEi|eg AFgoffe ^01 DH^ SJU^Olp. 

S i^SOII 3S agS2^ 0||>ig|S as ^ROII AJSEIfe aSSfirit OlldiQIs^ e4i4^ 2 LHXI 42| 0\ 
S aSOIl SiOlAlfe ^71 sl^^ 3 a 4g §A|Oj| #^SFfe ^m^S.:^ Olli^Ells ggo| bf^S|m:7i| 

o|^:^^^ om?\^ s^m2.± &^2] 2?ixi, 3?jxi. 6?txioii g^^o^ xi^a 4^£e 2i:n. oiia sa 6?i 

xlOll 214^ SS xlSSIfe §21 gsg :'tS ^£ 

Oi:?|0l|A| x|&£& 0\EBI a© Xiat^S2| eilggS a^CH. ASTM-0817-91 (^gSS^ii OWmiO|E so| 

Aisg)oiiAi2i owigms Si 4^xioia. of^^isi xi^s ^sas astm- 

0817-9B0i| ajBf ^ 

0Mig:?|2} &ai4' 3 uixi 4:?H2j oj^:?t2j xi3£E7h ^:>| s?|oi| 2igo^M ?1^^xf7f ^xib 

^aoi 2iOBi. §Aioii gfsgt ^mm a xjB^s =FHit^ mms:3.± 011 ^-qis §g xixi^ig as 

4- afe aoip. 

^oL ofA«g:7|2t 2.0 oiyoia ai!A|2i ^xf:?} ^:?l cHSoii ^0.1 bFg^sm. 

9Ett, :?i:>ti^ a£E:7F ^4-& mmm afe ssoiiai. ^ ^gcMiAi Ajsg^ ^gssr*: oii>tEns 

2| S£ S2 200 01^ 700 0\o\J\ U\^^o\ll, ^o| 250 0|^ 500 OjoPf BJ^^i^k:}. 

^:?|0I| :7|XHS as 32 (OP)fe 01^21 aSOII 2|SH ?s 4- 

a^AiLi as^s^ oii>iEi|s 0.2 gs s^erwi a^ejoi oiiaaissBjoiHsf 0II&S2I sir s 

QH (SSUI 9:1) 100 nIOlI g^&Cf. 0I31S SSJ^Ijg AfgSfOl 25 iCOIlAi A|iK2)g ^ 

Sofoj gasg oim ^»on caBi =?^q^ 
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arel=T/Ts[a ]=(ln arel)/COP=[rt]/Km 
(g/l). Kin=6xl0"^0ia. 

( /iLx:+ /ly )/2 - /tz> 0 

SEt.K S ^SOilAl AJgSib OI^^S] 01|:±:Eil= X|X|7;||b ^s>^o^ OI^^OIS A\Q\2^ 

a2jb ejagxiet. bj^^s.^ seie atfsi eiEKaioied 2Jt Rt. s m eietq|oi<53 a RoOii sioH 

j^\o] ^^ao^/^^ ^^ofb £3<y &a s# AFgg 4- sip. 

Bipciioia 21 Rtdi meHAib spi ^s^aj ssjsEib ejpaioi^y ^ (rooi is uixi 300 

nmoj ^01 Hf^^lSKia. Of^^SWIfe 60 LHX| 250 nmO|p. 

( ( m: + /rv^ ) / 2 - ) >< d 

O17|0i!Ai nx. nyb ^gSa:^:^ Oilt^m^ SSS mOi|A|2| x y gggOIH. nzb ^ITOII 

Ai2| ga#. db (nni)OIP. 

0 LH ^^1^21 eiPQIOl^ ^ Rob oPI HAiap. 
Ro=(nx-ny)xd 

Oi:7|0||A|. db agei (nm)0|p. 

& ^SOil ^0\M Rob 10 mXI 300 nm^ S?|Oi| 2»b 310| bf^3|S^32. 40 LHX| 150 nraoj 301 b^^ 
S|6H)1. 41 LHXI 95 nroe! ?iOl H^S^5^P. 5Eg.K Ro/Rt3 0.8 U1X| 4.02J ^0| b^^^otjl. 

0.8 LHXI 3.00! SP BF^^ohOI. 0.8 LHX| 1.4:?h P^ bJ^^ISJp, 

^y\m ymm e^paioid ^. Rt. Ro^i ^soiib xf§ ^ga:?il kobra-21 adh (sai :?pi(^) 73| 

S)# AfSShO! 23 "C. 55% RH£| &3§tOI|A| lE^SO! 590 nmOII 2L0{M 3Xm ^^01 
nx. ny. nz# ^IJOSMI a# 4- 2iP. 

y^^^mp. SES. s Bsoii a& oii:diEiis xixi^ib n 3o mxi i5o /m2i aoi 

Hta^efP. 

e ^SOIIAI AfS£|b aS^^::^2J X) ^^<L^ OIli!iEil^b Of^aJX||SA| At^4^#0|p ^^SSJgg MS 

o\o\ m^m ^ 2iP. o^^s^xll:7^ <i^^^^Me] a^oiib goHSAi ^^i^h (oa. ojaiiea}) □! gsKMi 

M^o\ AtSSP. ^DH^Alb ^^V\ Afggp. OF^lJXli:?^ <i^saMeJ g^oilb ^DH 

a:'!^ a&Mol Ajgsp. g^^o^ ^y^ei ^aoiiAib a#ss^g oFAiia:'! sj 

ss,M ^^m)m ss^Fb s& ^:?i<!l^ ^s^s o^lAE^|st^e^o^ ^s^s^ oii^Eiisg ij^s^p. omu 
m^\2i ^sq^ym^gisj Atg^g if^mb ^'^^ nm^^ 3es&p. «i§ 

gOH2l Afg^^ ^5^Si!t 100 a^^Oll CHmOl 100 LHXI 1000 S^^SJ ^0| b^a^o^II. 200 UIX) 600 

a^^ei 3ioi q^ Hf^^mp. ti-^ mm^i Aisgg loo ag^oii cHmoi o.i lhxi 20 a 

bta^sfin. 0.4 Lflxi 10 p^ bjg^otp. 

a^b 10 Lflxi 120 'c:?^ ^m^m:^. 20 lhxi so -c^f q^ Hj^^mp. aEg.K pg of^s>ai coil 
^^mn\) a oii:^Eii2i};3i (OIL m^H\^m\)m as§ 2iP. ses. o^^s^ ygoi sssani 

PAi ^QOll ajB} :?h4- (b|vm)6^01 x|3£S 4^^ 2iP. s^s §s SlfgS s 

33} as 3g^eJ ^E+g AhgStOl Alls. a^a^SjSM ^gS£^2| 5© Xjg^At 0||A,Ei|e 

HoiiAi sag assfi>- MBjoMiiEiioie g oii= mu# B^^^ sEb ^:^Kxi# ^tje^oi A\mm 4^ £i 
p fflMp H^os^psi ^aaoi sips¥P &aa agss^ oii^gi^e ^oi At^ef 

b'aioi ^<i^ ^goj ^0} B}Bsiefp. ^m ^m\M oii^9iso| Hise 60 oi 

^^oiia gxisHXi:?i aasoii 60 uy% oi^oi B^g^moi. ap Bj^sietPiib 85 

01^. popf E+^o^ A^ge^b 301 BfS^jsjp. 

SE& s agoiiAi Ajggb otAiia:?ia axj4- 3 sEb 421 of^:?i^ o}aas mm^2,± oii:±:Eas 

b. ^gSfi:ii2| sir X|gf>^ OI|-^£«SEtni£ SeiSP- 

gxj^ 3 SEb 42J ofa:?ISAib. oiis #9 HSiqsy:?!. ¥Pa:'lg M 4- 2iP. S# 
(IH2J gsHsi goia §^s^q Hsmay:?! sEb n-^p^:?pf Bjg^om. ^ei H^ma 
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ou^li<i^ mm. om^^ o^y. o\m\b. i.3-q^^&. Aig^^Aft. 2.2.2-E£|g^ 

^^'ouiiMAh 011^. owi^<!i^ oam. omB mo\ B\^^t\Q. omim^^ mmo\ sn\ sohwi 

m\0\ 50 % 0I^^ ^^^£i01 91^ ^01 H^^^^m. S^l gDHOII m\Oi 5 LHX| 30 SS%2| OMISe 

ouii^<i^ Oil a 31 agms 5eh^ a^i^Am ^ 2101 b^^^sm. 
sg°s 10 % ois^. bfa5|st:>ii^ 5 % oim. mo\ saew sffe aoi uj^^jefp. 

21 gx^4» 1 UIXI 4£j tf^Ai^ib ^01 H^^^o^c^. oi^ihs shs xixi^ioii 
m ^ Ai^^onn. yieoi s^o^x|^ m (sem^ooi as^moi xixixii 

^^Ei' y^ejstfe ^01 goiotixim, ^tl ^:^\ goHoii cno^ xj^^<L^ ^gs^^ 01|^ei|so| a§ng ^ 

^im— a# 4^ 2iP. ax^4^ 1 mXI 421 ^^^A1^ OilBM. 0I|&§. n-5^5h#. iso-H^ 

S^OS 10 mxl 40 %J\ B\^^o\ll, SSfe lO mXI so Pa- sec2J s?i 

s ssmfe 5101 gs2i ns,^ ss^e 2fe S011A1 bfg3i§m. 

o|^^:il^ aoi am sss oi^jxhs oiatm^. g5(Km)moi ssoii auiSQ. 

£H goiife xjsid ^^xiJ3i. ^xm\. 2iQ. 

^ ^soiiAi A^ge^fe oMia:?i a H^msy xiB7ig xi^^^? mm^s.^ n x^x^p^ :?f 

a ^^^^ ^aHBg^ageJsei|o|E^. 2J<i^ oii^Qis o, oii>iE||2 e# e * 2ia. 

s^^^i^^gHiseiiom^sAife. mm m& mmB^mumm^^^^ioi^. oiigHgsoiia^ejseiioi 

E HSSHSS^S§^£|MaiO|e, ^SHg^^agasaiOie, agng^aggy^eilOie. OHSH 

sioiiagEisaioie. oiiaHsaofissBisBiioie. (wiaHsaHsgsasenoie. migHaa^a^Bi 
^aioiM, oiigHg^^^^ysaioie, ^gnggmiggasEiioiM. ^aHsaoiiagstMeiioie. 
§Hsa^gS2j3yioiM. ^aHaaH^§3Bj3B«oie. Duanaa^asBisaioie, oiieinaa^a 
gEjaeiioiE. ^sHgaoiia^asaioie. ^^naaoiiaey^yioie § o^q, 

oi^V Olli^Elia^SAlfe, dig EBIHiys^^lilOIM. ^£13211^ S:±:H|0| e , ^ai^ qnjiy S>^IH|0| 

iaiyqi5iys:ii5iioie, ^aaiaiys>iiiiioie. esi^as^^aiioie. eei^asv^^iaioie §e g ^ 9iq. 

OlIrdiEils^Aife. dig gg Ha^^ Oi|>iqis = , AlMSAf Oi|i^Ej|s= SOI o^^i^ 

Ha<i^ oii>iQi2#^Aib. qoiiaHaeiioie. qoiiaHaaioje. qoii^Aioiia^aaioiM. qoiiaMaaioi 

e. q^aHseiloie. q¥a5aaio|e. q-2-oiiaai^MaeiloiM 

Aiee^t OI|>iEi|s^SAl^. dig gS A|e^ii^ OJAIiaMBIdia Si Ajee^F OWia^Bldia M A|es<l^ 

ohAiia^Bi^ag g 4^ siP-- 

Set n 21 ^a. e^Al^<i^ miaowia. Aiimd<:^ q^a. Meiowia gg 3^ se^ sgm^ 
eioi b^^^o^q- asoii ajei 2g oI^^g ggg ^ee siq. ^ass^^ on^eiisoii A^go^^ 

o|A^ 01|:^Ei|s:q|oj AJg H|^0| 50 % Oime! ^01 mm^S.:^^ 0||:±:E«S gS2J goHg 

a ^^1X1 af3 ui?^oi ^^^opi ttH^oii bt^^om. oii^EiisTijoj uige 501 

bfa^ejoi. Ha<:i dl^Eijs:^! §i g£|g<ii^ oil:±rEi|s:?ii 7f4:;Qieig Ajgot^ 3101 ^o| bt^^ojq. 

n goiiAis DiiaHaaiHiagBiseiioiM. oiiaH^^oiia#asaioie; Hsa=BaHss5Bi5ae«oie, 
^a^^a^asBiMeiioie, ^u^mu^us^^^\o\my\ B\^^o\ll, mm oiiaHBaoiiaeeiaaioi 
btgsim:?]! AtssQ. ojg ^aHE^aa^gasaioi eg 2m 01^ si^otoi aj§» ^^se a 

q. 

01 as s^og A^sefe gfs ^gsa^^ oh^qisoii pimoi sass 1 mxi 30 %:7^ b^^2le^ 

31. ^ol 4 UXI 13 %:?[ B\^^^\Q, 

0|e^°^ airge ^gSS:^: Ollriieis goH ;g|^A|Oil ^gsa^^ OlIriiEilsu §^I2[ 4'5E 2i 

31. geij SOIU ;3|3E ^dl m:^m ^£ 2ia. 

a^oi gAtj^g :'Hde ^^diAife ^:'^^q. ^ae g^^j A^^g xixi^idiAi ^ioixife um 
aoi 4^ 3101 b^a^o^q. b. ajs^ xixij^ii2t ya efoim irjois axig gas 

s^x| aasdi a^^s ^g 4^5E a^cH. ag^s^ dir^iQisoii oi^i ois^ 1 100 ppooi 

2 LHXj 50 pppOI H\^^o\Q. 

4^21 gsg ^a^:^l ^tfmoi g^oi s 4^£ 

^eoii ojni^oi aog ae^iej g^^g ^3^01 goixi^ a^:?t siq. 01 g^, ^ ^g 
di 3ff ggoii olt^s^^^4^. oi<!^aq&. =Rti =Ft<i^ a^. "Rti s^ai^. i^i^ 

Djam^. eji^ §2j oiaxm :?na lagxf §21 oHMTjig s^ai^i^ 2101 Bja^iorq. 

o|^^s^s^2^ as oiaxj^ »:?igdi 21oh ^ejsoi afe ^01 ga2i g^g^g ximAia 
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4= 2i7i msm digsism. as um^m H:>\m^Mt ms.u^^. m^MM^n. ^ 

a\U^p^' D\^X[9\ Ixh gJXfSl S3 5 UXI so nmOia. act Hf^SioWlfe 7 m\ 14 

nmO cT 0 gk°0|axtfe §S gO||A|^ gS^ISAI EWISm. HSOIl 0.01 mx| 1.0 /a»2< fi 

as Ai^A|3|£ V.0\ H\m^9\Ci. 01i}SJfJi£| aiaXfSyMfe OllOISa(^) Jai^S) AEROSIL 200. 300. 
R9^.l974! R202rR812. 0X50. TT600 § ^ Si^Ol. Htg5!ot?ilfe AEROSIL R972, R974. R202. R812 

01 m^n\2\ mti^ Sgsi M^S£:'^ o.e x disk s§dJS 0.5 olopj EiE^ HHiJsjfe 301 

Oia^t =^og At§Elfe DHMMI21 Sff^e g^oS J\^i^ Oi|;iiEi|eOI| CH8J01 0.005 LMXI 

0.3 x:7^'H^^s!s^a. 

SS^pT^g E^StS. §71 eH§^ SUfMSJ HHiJg 3§Sfs^ gsf 0|gj#0| 1# OI^OI ^#5101 01^ 

SspHHS^I^^ei igSSii: 01|:iE||a XlXljyiSOl Ol^fe 2|0| 0- LHXI 90- 7)\X\S\ MO\0\Jl. 2 

^^"sEfe amtfe S«t SMOl 

5 xixmia mksj^g g*Soi ais chs* sfe msr ssshxi^ a# §moi ut^^jsCT aj 

^ aSdl SfOfAI. mms.2.± WliiEfla x|X|«| SOU 2g 01S2) ^t^} 9|CHS°1 eijSS m^M 
I e{St5rl4oil S3| efsS SHjesi BHSfM 31§£Je^ 01&^# A. Bg 3ife g^Wlfe. S 

S oiS^ Adi assife aiq§ oj!§^ sftfe A2I smmo\ £ife air A2t m^m^ 
ll^^Saloi a35l gl £i BfzTs^i xixixiia lhohaioi git^oi ssshxi^ uhxi aen^t 

6^^1011 9lOiM. si.CHS Sjae A2J e^cHg eHgs Bfe §gJi? SOIS 4=E 2iC|. 



2 "stei gs} fis sma moil ^ssife i^ifat^ chs? smafe s^:>i qs^ umsstjwi Ajsga. 

i^ricHs'eijaa atr^S tf^Sffe set oia#o| 2#os oi¥01X|b 3^. S?l 2Se| etmg e^S 

^ J^^^ bta^sfct opioiiAi. cHst 5|iae^ ziaoii sisj §01 acjxi ^wpt gxi st^ a?ioiiAi 
96-"oii5d\se SS'^jsTe sijJf^ 80- mxi 100- ?\ bt^sima. ss- mxi 95- :>\ q 

^ bta^5^ s?ioioi. 90* j\s ut^sjsm. 

g§i[3^^2 Jzt^ -oToi^fe atOI ±10' 0|LH0|3. Bt^sjSt^lfe ±3- 0|q. cm tim^oi 

±r"oiLiioiQ. 

Set as ils lhI EXHSlllS.K S^f 0|S#2| ^§gO| gcH^t afe ^01 y=A| set SS SIS 

s ci&s- =p.M9[!= 2BSS attsoi oiim #01 gst^os gf2i ^^s 2HSS mmm2i 3^011^ sas 

Sii^-^r^ruTi ci"^ 3^%m aiM 01 ?tm^ MS 3 §33* oj^fe 2101 0* qzi 90* 7)tx| m 
SS\sl^S^a"^?cu 01"%'- 5- ^xT oiltlt bKIjJ. 20- OlS 50- oist^t 

3?ll uvoj ^?txi?t gxH&q. 

= SHS s enss mttsst e§e q^j^loi|A|°| ^SM2i gq*l# uqiflfe Sff)0| get M 

SSoii q«tO| 5:'t8f£^ UHxiafe ^^SJ£^ «H*iafe S^OIQ. 

OI^IOIIAI mo\^ °4CHS esiSS SJSesj ?S §n.?„.?=«gS!!^^^'"n!f 2iSD|-e.?l 
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^ga. 01 3^- aOI S^I^Ai^ UX\ SfZHl £|X|y, 342|o| g«s OH 

oi^ie o]i§^ tn^me a^mfe disss, n # sxh^aisj xi^fr^(ii*§$4)3t s&t 

^ SMSOI Ol^b 2t£^A| ^2\m ^ 

01 a&gS OI^OlTab ^iJSS^ ge^e 0' 23} 80* D|y0|31. 

^oWlb 5- o\M 80- OiyOIDI. Brg3ie}:?l|fe 20* 01^^ 50* Ol^tOIQ. HtS^m:Hlfe 10* 014^ 

60* Dim. b}g^e}:>iife 25* 01 ^^ 45" oimoiq. 

SJSM BHxISHSMl S# 2iq. 01 S^oilfe. mm §3 QdS ssoii 

05 01^^21 ^ga surgg ?e!SHf 4- aq. oi oi^^si eisga sjsgg 

m u\s?\x\^ gaaoi gcl|x|^^ ei^ asej ^oi SMsa oi^fe ^ts o- mxi go- 

7)\y<\ Mo\£\ s 4= 2ie omsi-. ohs ^ise g?i moiiAi g^^i se^ s:?iia|os 

mOI ^61121 OIMH} mOlMBJH UHS§ 2iq. 

gsi-^oj s^ogAi^ ifsi ^ms e^iga SUTM. oi^s etiga SHJMOI u^gs!e^:>t| Afsaq. 

SlJSj ^ nx. ny. nz g 2PHyOi UEJUIIQ. H 2:?H2| ^^SOI IPH 

gS#Sq as UqUlDl. Ol^aS ^feQfe at^^l at nx, ny. nz 3.^:?\ 

6 BSOil sufwoii cHSHAlb Mq ^gg 01^^01 gfa 

g ;)gioieh:7| ^q^ g^^^Ei opo^ ois^oi H}g^mxi°.K eiig sxf xf^ph Hiiirg §oii 

5tCHg Qiiga Olg^a (Ae)0|2^. ^x\9\ ^^^0! 2SH2} S^^MI BHW^ ^EH2| 

(e//)2J SXJ2I B^OI gSH2f g«6Wl HHi>^@ ^^E«2] (e-L)li}o| gj; ^o|. A & (= e //- e a.:^ 

o)os 3iAisq. »ag oiaa (Ae)& sxj LHM gajsfe SSI gag oiaaoii asg ^di. 

gfXf2| Ae=n/An-L^ (Oi:?|0l|A|. A n=n//-nX=ne-no: nefe 0|^^^ g^M. nofe S^^S ^SS. 

n//g MX}2| UHS ^q Sl^SS :^110iX| Sife goii CHaf ^mm, nxfe bHlf «|qoii 4^^e! l^S 

:7|gcH:g soil mm mMm)o\ gq. 

01 Ae a An2| aS. S^2J TN eijg ^ ?|«H AfSSffe SHIMS| g^dl 

b 2>^^ 2101 q. 

01 aixiaj. oiiiSiai:?! ^soii cumot xigxj 2»gg aagoii smoi ?^gsq. 

^^7|al ^g^ mmm so[\m ^Hggg ^zhi spi ?|oh ^ afigi 

# qqmcH. m^^y\ (wi^ia! ^^ti soi, ^s^i ^m\o\M. ^aoii 

^Ffe ^3:?!^ oi^oixixiBi. ei|g^ shjmoii eiig^he ^SAi^ife ^5Bts 37^x|:7^ §=4^:?f 
3ie omq. 

oioK gfsj °ica§ ^gg surest ?j^ioiig qqiflxiet. s ass oigs &g3xi afeq. 
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Sf^A' 3 




^:)\^ I'W^X 2J0!| ^§ No-22. 1994. SjsfalS ^061). 42. 44^ 

Oil die en 2!^ aifgS AfSe ^ 2iP. ^:'|0i| D\Jm UEJLH^ oHg 

a smgg TN ^011 /4gofb ^^QIS UIDJ^ ^9 yf^^m:>ll AJg© 4= SiCI. 

01^^21 oHS^ SHrM2| ?x!|0||^>M^. Olie ^:'l S^s^. ;qi493: ^15^ (1991)2J 124UIXI 143 

^011 :?|XH3 m&g. D. W. Bruce 3? [AN EU-SPONSOREO' OXFORD WORKSHOP m BIAXIAL 

NEMATICS' (St Benets Hall. University of Oxford 20-22 December. 199B) . p 157-293], S. 
CHANDRASEKHAR %9\ 3^ [A Thermotropic Biaxial Hematic Liquid Crystal: Mol. Cryst. Liq. 

Cryst.. 1988. Vol. 165. pp. 123-130]. O.Demus. J.Goodby #2J J\/^ [Handbook of Liquid Crystals 
Vol. 28: Low Molecular Weight Liquid Crystals 1 1 . pp 933-943: WILEY-VCHAf eigj] §011 

& ^soii 3& sHga nigx^oii qi6HAife ^^oi axiy. 2f ijtg ^ 

01 OJgajem. aAIl£[ LIQUID CRYSTALS. 1989, Vol. 5. NO. 1. pp. 159-170 011 imTi^ 2iCj. . 
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01 £Et.K >MSe^^(thermotropic)2J 2|01 S^^Si (| yot ropi c) HSSE 4= 

^ 3igxK)ii>M ArsEi^ uiys gexii. gsiaeiH. weis^wsi. saoiiggioiEJ. 

EES?, g ^soii sioiMfe ain^g cHdoii ^s^g ^^g^g tufgg Afgs 4 

SiOQt. 01 a«2| oig^SHi :?tA| a240!|>M2i 80 % oi^^oi bh^^iom. dig §3 . 

ass © 

g aSOil 3& ^S^S^ 0||>i:El|s XlXl^lfe ^§ HAI SxlOll t^^SEjOl ^2|011A| Atg£|fe 

X^^lt^i^ S4-:'gi^Alfe ^§ ^dlAi HJS 370 nm 0|a^2| Xf21d g^^OI ^^^miil. ^A|0|| %^s.ti 

^3 SAI^Sj SH^^y 400 nm 0\^9\ M^^l 310| Bfa^of:>i| A^§SC^. m 

o\. IIJ§ 370 nraOllAlSJ ^3}gO| 10 % 0|ma Sfil^F 91 9.^ . X^£l<y X|«^<i^ 
iii 0||>t£J|soi| cHejOl S^^^ 0.5 L41XI 5 b^a^oU. 0.6 LHX| 2.0 %:)\ b^g^SHlf. 

oie<& ^^o^ AFssEife xFsia m^M^ :?^A|^ g^oii afe 3ioi b^a5!s^D^. a!seEioj#:?ii 
sag. ai^mife:?!! mmm, oii^eiis:^! mmm mm m sia. 

0|y& OII^AIfe 2-(2'-o|H^A|-5'-Diiaimy)aJ^Ma|0[S. 2-(2'-o|H^Al -3 \5 ' -q-tert-^Smi y ) 
3&e^|0^§. 2-(2'-u|^^A|-3'-tert-^g-5'-D1|gni|y)tt!!3&e£io^§. 2 .4-qol S^A| ^n^^Hilfe. 2-e|S^ 
Al-4-(m^A|a]^IIllfe. 2-e|^^Al-4-n-^^A|»|l^]Il|fe. 4-£qi^^A|-2-SIH^A|^ ZElHIfe . 2 .2 ' .4,4' -91 e 

BfoiH^AiaisKiife. 2.2'-qsi^^Ai-4.4*-qiHi^Aisjsimfe. ^eJa<i^ m\u . ^^^ti mu mm m ^ 

2iq. 

^ ^SOll 2iOiAife 01^ XJ£ld S^'J^I g Ig 0\^m A^go^fe ^01 bt^^ofDl. qa 2g 0|^^21 X^2l 

6Hs^:il UAi sHoii g:?t6j7iu. sEfe 213 ^011 4^se sxiifij aoi »7i s 

^1011 s^axi g^fe s^isf ^gss^ o«>^E«e §011 oiie b^ se^ diH Mmo\o\ sttM 

g &S0i|A121 Xh21d S4^73|2J A^g^g ^S^Srii 0i|>^EilS0|| q^o^ S^o^ 0.1 LHX| 2.5 %, b^^5|§^ 

0.5 LHxi 2.0 %. ^q bF^^jepib 0.8 mxi 2.0 %oiq. xj2id S4-xi|si Afg^oi 2.5 %aq 
a ¥Saoi UBBW^ 3ifoi 2ioi bja^sfxi aq. 

SEeh, SS^ Lfl^^g If^^Aia ^^oiiAife ^xiisoH niiM:^| sn^goi bj^^oMI AtsacH. o|£|o} 

SgSiZi^ oil>^Ei|soii qjojoi §g biMs i ppm mxi 1.0 %?\ b^g^e^:i2. lo uixi 1000 
ppidOI q^ Ht^qefq. 

^ 9\m tag axixii. ygj^i. n\ji^m ^mom ^ siP. 

s asoii mm^s.^ m^m^ mm xixixii^ Moim hh^I£i:?i hh^oii o\^m 

m a^Ai^ife o|g§S ^2!0| aq. o|ei& goiiAi olSbj oi^^oi g^p^ 

ay. 

g tfSOll 2iO|A1. 3S^Ug ^^EHS eJ^NEIfe ?iao|e^. 2SS) SSSm ^IU (^S^^UM) ^^S. 

mil. H AfOIOil ^g^S^ OI|>^EJ|s Sgg a^SElfe atiq. OISIe^ fl^^ as 

m ^EHoiiAi^ i^Aiot mo\\M mis cHgoii n 3:7121 :^h4-s ^ 

2iq. 

:?H4'^Ai^ 250 mra^ ^ SS 3S^q# ^^EHOllAl 5 UiX| 50 mB\ m^0\ 20OPH 

oioK 50 m 01^21 ?isoi o:?Hej ^01 u\^^o\Q, ^^ B\^^^m^ 5 mxi 50 m^o\ i(x):?h 01 

otoiq. o|^^s^ ^goi ha| ^xi st^^oii gcHof etgsre oiaq. 

* asoiiAi A^sgfe mm^s2.± m^^m^ mm xixi^isi 7312 aaoii ciiofoi ^sscf. 

mm xixij^i^^q ^E\m ^. s^e :7fsfoi xroig &^iism)M^imM assffe seij 

(1) SSH 53: mm^Sl± 01|>iEi|s ggoii Q|6H Sf^DHS SgoFfe §DHOi| ^6H y\n\ golIAi 

laysrSAI gSHAI^IIS. ^g^S^ OIl^Ells agH m^o\^ SgOiq. gSHOIIb 

^^^OilAl aS^b ^gDH2J bis 0|6K)llAi Soffe . ^gDH2| b|S 0|^01|A| ::?^ao^0| mo\t: ^ 

a. J.M.G. Cowie #0|| 2|oh Makromol. chero. 1433. 105^ (1971)0|| yms\0\ ^^HS 

9-95544^ a 9-95557^ SMdl :?|XH£|Oi 2ib X|S0I|A1 goHShfe goH^ , 3ia01|A| S 

oiy:?txi ssH l^eoi 2iq. ssh ^ £Hg oi^txHS w^fej^i, gSAi^i sh^ qg ssoii ayjq. 

(2) £^g §^ :?loi S5g gsH qoidi ^^ona. ^3 ?jx|oii yoiAi ^mo\ 

OI^Elb gje SEb SJS 2^ Hg2J X|X|^I (0|oK ^Bol X|X|^1EH3£ S) ^011 y\ 

a qois^qsi £EHg ^gmfe SSOiq. ^sg xixi^i aoi 2iq. n ^21 HQ 
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:>il same * H\^^oiQ, cioioilfe S>1 c[o| §^ T Qo\ go| SAfecii. 2 

^ Bm^^m MmSQ- ?|oH>M Qoim ^SS xixi^i ^011 2y\ 01^ 

^xisfii. smmo\ gsss s sip. 

(3) gDH 5^: iJ XIXIiRll ^^011 £Hg H^m SEH^^M llOlBm 

:'^^o^ol goHS g^A|?|fe g§o|Cf. gnHS g^A|5|:?| SJ^oi|>M b^^g S^gjA|?| 

gJ(SE^) X\X\n\ OIBOIIAI oH^ioil 2\o^ SSAI^I^ ^Afgoil 2JoH HBIOilAi ^g^^ 

§01 2Axi°.K 01 a 9113511 aaol as ^§01 mo\ h\^^o\q. se&. 01 stjsjfe 

(4) ^^£1 xixi75ii ^oiiAi gDH:'^ gtfgf US ^xmM ^^o\^ 5§om. Mtejsi 

SS^^ SL4iaQ. ^^Bjmfe A|goi|A|oj g]o| xfe goHg (o\y] ^)0\ X\\4Xm 33 ^^ejSi^l Oi^^l 
U. ^^01^ XIAI^l ^^OilAI #So| e|2EA|51Il S|e)ot3 JEgOII SJ2| ^^£|£|:?|£ ffQ. 

g)osAi. 2^ soH:7f soh£ ^^Eisr 4- a f^3a (a ?Hiig)oi hp. 

9\ bim mmo\^ §01 2ip. sEtf. £H goii s^sg ^y\o\^ sia. xixixii ^ 

01 as AigoilAi ^^ymfe 3^. UOl X|Ux|:HI ¥Ha^S ^leiAl SS^OI ^^B| §^ 

Oil 2\m ^^x\?m. AiisMol a:7pi g;gi ^£2^ gasi ss ^^EHoiiAi ^si SDH^oi ass 

gSSAi^i^ ^01 ^^^^o|X|e^. cHdOil 0F0|3^ ^loi^g ?m^\t: 4^B£ ^ 

^ as^ sa^g ^^Ai?pi ^Q. 32S0II asfe goH:^f s §g% 01 

m s£oiiA) imb 3ioi bja^^om. s^ie getiAi as 40 mxi 250 -00111, 70 mxi iso 

^Cy\ H^^^ma. A^go^^ gDHOII OCtEf as as gJ as AiaOl CteOl. §DH£| 

s^. s&oii ojei as sas ^mom 4^ 2iQ. 

^ag xixi^iaoiiAt ^B|of 2is ^soiiAi^. gDH ^^011 216H ^ ^^9.^ ^mm^n mQ- 
nBmM ^^om ass 4=^01 343^. 01 ^^m ^nm^M asm^ eioi aas 

sg^g g^se^:Hl epi KHgoii H^^5}e^Q. oiei& ssoiiai. 011 g ga a& ^:'Hs 62-46625S 

gaoii :?iiAisEioi B^2^ aoi as sfe g.^ ssoiiAi m ^^9,^ ^ 2^^m 

^ ^ximaAi asAi^ife (aie yf<=^)oi uF^^mct. 

(6) 3?| S2| 3^ gDH^Ol agoS 2 X OlSPf UA| SSSSAI S^offe SS0|Cf. 

gDH^g 0.4 % olsfs s^s*! 2is^o\ ass ggg sg ^ siP. 3^ aae a&^a xg 

Ahg^ 4^ 2iOD^. :§ S3(torque)a. 3 9^3. Ei|0|n| 9^a, ^¥ g^0| gjg& HSZia 3^ S 

§a §01 sfODi. oigg u^oi Aigs 4^ sia. 

Q0I2I #a a^. aoi£) a# ^ag xixi^i s§o^b ^oi u^^^om. sEe?. 

oil niJE^Ai?) ssmfe ^01 Bf^^ism. 

g^ ^a ^i^^ag ^a ^^ohai as7?^x|2| ssoii £ioiAi. as 141^ g?i:?i# m 
sixia. ^s :?[su y\d^ g^ Ms^ ^?i:'ioiiAi am. b. as s^y\ m 

e ^soii 3& gsr^o^ oi^a^ ^ag asss^ oiii5iEi|s xixj^i^ ^s^^qs oi^ag 14 

EUHfe (nx>ny>nz2J UEf^) «Hilg 3:^1 ^ag 4^ 2iXia, 7fS S3J^oS 

aa g em^Ai a<y aag 4- 21a. 

s g^ssi ssoiiAife a xiisaioii ^^efb mm gong sai^^s^ ni^oi om 

oi£ adjoi :7jfeewE}. 01 ^ag Ajgstxi afe g^oii^ iq^oiiai adS 4^se sia. ^soiiai a<y 

Sffe 3^. ai! SSESAIfe ^SSS^ 0l|i!!:E||S2j go| S£ 0|^2| &£0||A| ad^WI £j^q|. ^ 

^» :?js73ioiiAife n S2j:7f aoi73 adiag ssswi ^xi sm^ 3^:^f nisoiiAis a 
d^g ¥0j» ^ 2ife 7fs;gpf sflffQi. oiej» 7fs;3isAife mmm^m eig Hf^^eh:>ii ajss 
4- ag aamaa. m^s^ y\^m. 200 tcoiiaisi s^iaoi 1330 Pa oimsj stagoi^. oh^ 

e:'iag :?fX|Dl, §A|0!1 ?tB£g afe ^asi 310IP. MP UfgSieWjfe g^ia 665 Pa 0| 

HfS^ef:Hlb 133 Pa OimOIP. Ollg ga 0FagbI>i(q0fgS:^I9|0|e)0i|>^E«s7j 
Bl^^SFQ. H £1. o}^ MSI 331^ (38.6 Pa. 200 r). MBISBIMd M 2| ^ (2-011 gSj^) (66.5 Pa. 

200 -c) g£ B^g^ot:>fl Ajgsa. sEfe. m^m 6-5oio4osoii :?ixii£ioi sife mmm^ 

Eiis£ Hf^qoMi A^ggq. n 21 gEioii>iEi|s. o\^m 4^xi. gejoFAiie^t biyg ssmb S^^m 
§21 gt^Tii SEte gei^iDi g2j 3igx[^ :^^S73l5E b^a^e^:^| Afg& 4= 2iq. 01 g^. :?fs^|2j 

^gsss oii^Eiisoii qjsK)) 0.1 mxi 30 mmy\ Bm^oin, mm 0.5 mxi 15 mmy\ b\^^m 
q. 0121 aoi ?\^\m Afg*fosJW I1S0IIAI21 ^g^2s oi!>^Ei|so^ ad^g §?^Aia 4^ sin. ^ 
SI. SM2I a gaom saaoi ^4^gfr mm^2,^ onsms im xixi^ig mn 73ise 4- 

2iq. 

g ^SOil 3& ^gSS^ OIISEIIS gs xiXjj^iOil ast^aog Ol^^g ^Oieffe aa^SAIfe. ^:7|0|| 
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y^2^ aoi §n\m ^^ti ^^owm 3d ^otb ^^ae tl^g^^^ g aai^At 
^ siQ. DISK n ad ^^aoii chojoi ^sEfQ. 

&^ SDH^oi 10 LHxi 100 a?ioii 9im n &m oi^si asoii/H i.o mxi 4.obH adsfe 3ioi 

&^ §DHS (§a%)={(M-N)/N}><100 

Oi:7|0||A|. S|2| AIS0IW21 Mg 110 '0011/4 aSA|S§ ttH2| §gO|Q. 

SI §21 gDH^oj xiux!:hi Sd a^^M =mm . SE& x|i4xi:?i| >^o0 ^^01 axiej^ii 

5&6Hxi:i2, SI21 DjEfoi ^^o^^ aia. si §21 goH^ei hf^>^&[ 10 

Lflxi 50 ag%. 20 sg% 40 yt^^s^p. eesj, ad hh§oi xiuxi:?ii ^^^^ § 

st^ ^xi ^of^i. xiuxi:hi 3a adoj s&mn m&oi ^^m^ 2iP. ad uHesj 

g as Oil mm^si^ m^^m^m A^ge^ol ^a ^se.^ 2^ goH^oista 

ngdiAi 7^go^x| aof5E ad 01 :7^fet^q|. ej^^j ade ^ma ^soi msm 

u^^^o^P. 3^14. U^i xiuxwi ?id£i:?l nH^oii (is -c) uxi I60 r 

o|of£| bf^^sjcj. 

s£t.K Ais 2^ siros adsjfe gmsi gss nx, ny. nzg s sgsi a?ioii ?i 

^ ^^aoia. oijg #a ^a ^^l>^os adae 3^. ^ assi ^^01 xm^i:Hi sa nzsi a 
01 xiuxpi SQ. 01 g^. mm^Ji ^ ^^^^^ 01731 se^ ^ adtf^s^i :iHd^ 

2ia. ^ adoffe 3^. ^ ^^%mM ^mmm ^^ife siP. oi^ie SE^as 

A^gE^ 3^011 soixi^ai. ^ ads^s^i mm §^^¥oii ^^^01 a^om. uggoi 

(IHSOII OlSBF SgJ a^^0|S|31 M£|^fe ^0ia. 0| Spoils ^a ai>^^^ ad 

sEe. Ais 2^ asf^s ad&°sj*i aoixife se^i ^;?ii2i a§# a^Ain 4^ 

go^Ai Afss!i# tw gixapt B^&a. asss^ oiiiiiEiis gg xixi^isi St a§s 

±3 X. 5E» ±1 %9\ mfe aOI BJ^Sjsm. 0|^3J ^^Ojj 2i01A| A|S ^n^fe 2^ gfS 

05 ad^tfe aaol Ais ^ntjffe 2^ ^«f2i ad bh#s ^t^t o.e mxi 4.o«h. o.4 mxi 

1.2WH2I ^0\ Bim^^iQ- 

mm adot^ ^^aoii^ mmm mms sici- oiig #a. ^4-:'H2| mm ^^x\(mm^)m ^:n. n afoi 
oiiAi M ^^xfg oigsfoj m ^^9,^ adm^ ^^a. si^i sfgs eaoiu z^gmm. laom 

gsj dS g ^^1,^0^ adSFfe D^^^:?^x|s s aw^^ g aifo^ 

ad^r^ i^a. se^ mm §ais atfo^ adm^ ira e# e 4- siP. mm o\m^ 

MJSg ^ijofoi At^s 4^£E 2ip. see. o|gy^ sE^a^i s^. ds h^oim ^^^^^ ^mm 
?§oFa DHnsig adg asr ^ anoi. djb §21 ^±Mm ^ 2i:?i ffH&oii ut^^om. 

o|^^2^ ^01 ^Foi ^oid s^e mm a^^^| ss2i ^oh^o^ 2 oi^k uopj 0.4 mm 01 
ma 5!oi xi4^ as^oi gf^g^ §ss a# 4- si^i (mgoii b^^^mQ. 

6 &soiiAi A^ga^ «Hir#oii cflmoi ^ssfp. 

^ m^mM A^g£|fe HHlf#S ^y^^S ¥S XIXI^I ^^ Sfe orSES ^^0I1 U\^^o\Q, 

HmmB n «oii ^xiab aas2i HHif ^^ss ^sms^ :?i^g^ci. nBjia. 01 BHifoi mm 
as^s¥Ei :?isoi3 ^mm ms^Q^ «Hif#s oi«^soii uHsa# ¥oi& 4- 3ioia 

oicqsj #oief£ gp. 

^ aSOllAI A^g£|^ HHS#& XjXI^I ^dl £^ soil 2|6H 4^£ SilH. XIXI^I XF^|2| SS :'HS 

Oil 21^ m^m 4-iE Ha :?HSoii 2|5H ^oixi^ s^oiib n ¥S (sa s^oiejiasE 

«Hir#oienia ¥Mfe 3^:7f 

«Hago| B^g3|t^ di^Ai^ ^:?i aii# (Hf^^m:Hib §1^^1)21 as ^aig s. ^:^i mmms\ 

m^j) ^ 0^0|5LS (groove)^ g^fe #. O)- MBI Ja<i^4^. q^EIQl^ Diig o^HfeS^Sj 

oiH rf^Qjojgd mia §21 a^oi • (lb et)oii 2\m saafe ee^ ss ee^ x^s 

¥0)011 2|oH ^S^IM UHi^AIEJ g# ^ 4^ 2ia. 

HH?F# asMSAife. oiig §a sBioiiaD«EF3agioie. of^atf/oiiEf^a^t sss^i. ^ 

q^l/^e^loiniH SSIJ^I. Sejuiyag. SSI(N-D|ia§of3aojn|H). :d::E|g!/H|yS¥a! sss^i. s 

SS#gaSe|01|§ai. Ues^gss>5w. SBjgSfBiy.. gdtSJgEJgaiS. SBIOn^iiEije, sbioidih. 

owiMAh Biy/saBiy sg&j^i. mmm/om^^ aiy ggs^i. ^i^mMmmmm^s^^, seioiiaa!. 
MsiH^s^ a MEi^hsuioie m^M\ a ^Mg^i §21 »s#e s 4^ £iq. Bjgsjsh g 

t}xi|2| oii^Ai^ MBloiDiH. MBi^iq^. ^q^i ^£^121 g&^i. aeia. MBiBiy^g a aa:?l O 

>jw gxj^ 6 01^0! B^g^i})g as sejuiy^ss m 4^ siP. ois §s^i§g bhi.^ ^bj 

fjo^jy^ 20|X|b HHlf#2| oHgg aaSS ^l^m^\n HHlfAia 4^ 

n goiiAis. as2i ssiaiyagoi ofg^enDi. o^s^ mmmm 3sewi hhsai^i^ ^^ot 

^4-sjq. OI3ie HHS# sa2| aaiH2f SHfs2| SSillSfsi oBSOlBtin 

SESh. 34i gxJ4^ S mxi 14:7J SES -S-. -(CHsjCCCN)- SEfe -(CzHsjN-CS- 
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s-B-geH MBiBiy^^eoii mm^o] 21^ ^01 bt^^om. ^^y\ Msioiy^es m^m 

y\m 510ICN. H|i^-a^£ so % oi^^. 200 oi^^oi H^g^o^c|. eeov. ^iHoii ^uy\m ^ 

b sejBiyaMe ^eieil(^) ^1^^ mpio3. mp203. rii30 S£| Aiagg oige 4- 

BHif#os>M uf^siem. 0I31S SEiotDiH^t (oiis §a. ^imw ymo\i^) lq/lx aibi 

^. bdti^ ^I3&S| SE B)m XlXl^iaoil 1G0 LHXI 300 •CO||>M 0.5 U|X| 1A|y 

o^^i gti^ie oi^AiomioiM sure a oii^ai surg y\j^j^\9i mm\ ms^\ji. oiy 

5E&. eia LC02I Oils BHif ss^^ai oigEiin 21^ x^a ^^ae oisw 2! 

^. «HS# lESg SOlU SEfe U^B. MBJOll^Eils gg AJgmoi as «^ 

g^^ss a §e Ajgmoi ^4-si g£ yaan^JN ^a|£|di. 01011 tt^el ^^rg 

EEtt. §st°|oj MS^Alfe SiOzS CHSS moi TiOz. ZnOz §2| <L^ag. MgFz § 

2J MSJg. SES Au. Al S£| S^g g ^ 2iC|. SE&. ^^5^gS Il^Sg2| ^0|S A^«^ § 

m^M Msm ^ si^Di. E^sgxi at^a. A[a e^^^s ^^nm m^o\o\ m^m ^ 
^ asoiiAi A^gs 4^ HHSgs 51^01 :^^fee^D1 ^gei tissixi e^xie>. oiei°[ hh 

n £1, ^agg uH&Ai^ife 4-^osA^fe xh§ se^ ssoi ajs5eixi&}. g m^m aoi ^ 

S ^Xhg ^\^mm:>\\ HHlTAI^Ife 4^90SA1^ X^SOI b^^^o^P. ^^M. H^Xf DHee{>^01| oHg^ 
Sagg SWmOl lilSX^ DHM^^^ soil Oils ^X^g gilhAl^ini. Ol^g XIXI aOll £S 

6K)i XIXI mm Hssi a<y y^ifoii cnmo) ^i^g oi^oi £i¥ x^sg ^xfm 

n aif^^ uHSAia 4= siP. 01 g^. xts asfe 500 g o|^^£! ^01 bt^^ewy. a 

ye 500 6 Oimsj XtSOIIAiSE BHlfS 4^ 

^BOilfe ^S 0\^3^m 0|SA|9|SA| aiaoffe n\±3^ gaoil 2|& (K. Takatorl et. 

al., 'A Complemetary T LCD with Wide-Viewig Agle Grayscale', Japa Display' 92. pp 591). ^4=^2| UH 

5ES011 £lel (T. Kamada et. al.. 'Wide VIewig Agle Full-Color TFT LCDs'. Japa 

Display' 92. pp 886) g0| 0\±3, ySOij 2|oj Hhgjjj ^4.o| bh8jd| ^gg SES«fe SHS 5 

SE&. o|ej& BHt^^^g g^sag iiH :7|g:7| ^ise Hej^^^t)^ atjA|?i qsei 2:)H 

SI HEiae^tg sair s. aiis asfoi eaopi misoii Aiot^t :>H<ys ^s^s &gsc^. 
yaa 0121^ uHi^ ;gioi ^a^sAib sio §21 Ata g^^^g Ajget^ e^^a (ae ^:>h^ 

56-66826^ §) 2|0i| SSfil r^^ZlEHlH ^SJ aa°S HSOil ^X^ fiSg S^^fe SM£|:4^a 

im^ mnd^ 60-60624^ g). ^^h^hi ^^-^ai Moisei^ as>fs^ :3Mx^iHg bhsai^i^ leej a 

^:»H4: 62-195622^ §) . 0|s H|>^gSf:HI ^AJ^^ Oj^ 3EAja (^^ ^:?HS 3-83017^ §) . 

oil^lg b|>i§eF:>i| H^OM ^Afof^ ^^1 J^m^ ^:?H4: 63-96631 ^), ^^g bj^f^goj 

?\\ ^A^e^fe 0^0|>l gBl^^^^aa ^:'H^ 63-96630^). hmxj hsoii eiioixi §g ^Atetoi 

^:?l^e! sag ^A|D1 eilOIX-ia ^:?H9 2-196219s ^), m^l^-^ XHS^g SXF 

<y^^ ^A^moi □|A^|£^ Q§g sxi^d^ ^Am (as ^:^Ha 4-97130^ ^). ssti BHi>^^^ s^ 

Oil a^^S ^^gA|?1 in^XFiHg BHt>fA|?!b S^a (as ^:?H4i 63-213819M). 0|D| BHW :^|XH 

m ^^^ifHSAM BHi^^g SA^o^fe ^ana (as ^^^hs 6-43457^ e). y. loko §011 sit^ ?ie:yig 

a^HJoSJW e^iii^Al^l^ sua BHSa (J. AppI. Pliys. A74(3). p 2071 (1993)). S^Aii:7^2^ §011 SJaf 
§E|0|D|HSfg Xj£|So^ ^SSHo^fe SSoHa (^S 011:11a. p232 0\A[ 2GB04) 

(1994)). sEfe. e|H^Al^^<i^ b|y stf?yi# S3 xjai^o^ soi^sj ygg oigojfe &a moi ;3ie}£l 
01 aa. 

s ss^ SM5I Hiitf ^^Efl^ o1^^7^x| ^ggst a^a (oiis §s. xixi^i se^ s:'is) a 

s oiiLjxm. st^etb mtim ^troii 21011. aagf oisbj o^oiHe^s BHtfg 01^31. n 

3Af aSE£ asjepi a«SOI|. 0|g ojxK)II 2|SH 4^ 2iQ. 

Ollg gS. XiX|^|^2| ^:^| SjCHS 3Af2te Hf£} aO| a^^^S S ^gOilAl Afg 

oiisa aag sE^ BHifst jHss dcqao^j^ sEb ei^ ^ej aag ^!^^^s^^^ >^ y 

p. £E2h. (3:^1^)3 ^§ B?|2| gAt^tS a^^^H^ S ^SOIlAl A^ge^fe oijS^ 

e SEb oig2f i};?ii AfSoFfe CIS aifg (Oil. :?r^i. :?lia g^:^!. §aa B^^l §a^l)g 

^:?ioii :?ixHa BHi^# goiiAis s agon 3» ^Hga aagg mom moi^Bin «h»^s saAi?i:7i 
b^a^e^ HHsg^^Aife. mbjoidih ^mm, aa mbioiieus^s ^mm. aa m 
awyai^n^ois BHsg. as gaoinagiaiHgaioie hhss. aa saoiigguHaaoi 
M uHt?#. aa sao^ae^|o|e ij^ BHtf#. mm^s.±y\\ ga^^ e» hhsss g ^ 9LQ. 

o\0\M. S »S0ll S& eqga msg anssi 31§aoi| qsBAi ^gsnit. 

s ^goii sioiAife. s^#g ys& of:?i ?i6iiAi oijga asgg 

BHSff ^ lias^mfe 3ioi mt^BQ- s agon 3& aage uhs :33g ?Ioh xigxj 
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s 4- 2iP. m^. «Hii iQSS HHSif gAioii asHxib 501 uja^mp. oiig es. s asoii 3& 

o^jJM sEfe. s as oil a& oh§^ aag a cjg sjagg s;gioii snm s^m 

HH»s ^011 £a«ni. ii^o\D\ o\o\M mm^ :^fam:ii. a * hhs ^eh (majsi^)! 

^xjsfoi aziessjifci 4. sEfe s asoiw Af§sffe eiiga meg a as 

mm (sEfe, oiig gtf^ Bg^i. :?HAijgi)g g^joii mmm s^e «hs^^ ^oii ssmoi. 
3ssna 0IOIA1 moj^^ BSEiVm ymti ^ stfAi^i (uv3 sou 216H) a^ll^osA^ w 
s 4^ 2m. oisieh «H?i 3fgoii atoiAi. mor^^ §^ gjEs :'faens. ^ai. ch aisj 

§A|oi| SEfe HHSAi^pi soil Disi ^gfj :?HA|Xi| SEfe gsa :?HA|«|g g:7VSfoi 3 SEb aoi 2|3H 

Ai?i32. sxjsi uHSg aa, mmm sxf asoii gssj gsg.gjfe xis^i. 

afe xis^i w^ga sTfe atfe gxjg Afs«m. 01 xi©:7is 

a xis:?ig ns^ simmmm n:>m swig! soiiai i^naaosjw «Hg§ mm 
g 4^ sixisi, s ass aaon ersgxi 331. ole^7^x| gxig 7i#g ^ss ^ a^. 

?i9.u\. SE& mmm :'Hai73|£| oii^Aife aisigife^. owisfiiife^, asejw. eis^^^^^ §g g 4- 
oh snjgoi5i£ ^ n ^owm ssa b^^i (oii. Biy:?i. uiy^Api. oF3asa:?i a 

1 LHAI 50 5 LHXj 30 S^%)2| gfo^ AfSSQ. 

^^:?l gSxIISAlb g aSSi oH§a ^Sg32^ ^g^g :^WD1. e oHga mifgOlj 3A^2^ 

m MSo\X\ a 03 OligoV §1[^|B}£ A\^m ^ ^ir^lHJ OljgAlb ^gSS^ 0||>iEl|Sg g 4^ 

ag^S^ Oll^gisoj HF^^oh oilSAib ag^S:^^ OWmiOie. agSSdb: OMimiOje n^iq 
SLIIOie. eiJE^AI^^g mm^9.^t a ag^S:^ OM|E||0|e ^^eilOieg § 4. oic|. A^:7| gf^^l 
e aS^I oHg^ atttg2| UHlJg XieHmXI e aS^I ong^ aH^gOII CHoK)| ^y^o^ O.l 

L41XI 10 mm (H^a^e^:>ilfe o.i mxi s mm o.i mxi 5 mm)^ A^gg^. ^g^s^ 
omiEiioi^ ^^aioim (oNiM^f ^eisAh ^m^2,±)s\ ^amsfe 30 % 01^. ^ei 30 lhxi so %o\ a 
u^a^mc:l. ee2.l omiasjiEfe 30 % oi^^. 30 mxi eo H}^qma. mm^s.:^ 

OUIIQIOIM ^aaiO|M2| gSE (ASTM 0-817-72011 0}^ ^goij ^OlXIfe 0.01 U|X| 2022| 

^ aSSj Sg2| # ?^o^Aib. 01 XlXj^j ^hOil a^a^l oH^a mi^e. gf^ 

oijS^ sufgg #01 E^ms ^asi e^§£lfe 3ie omxiy. IS 01^^21 oHg#oi 

^XHS Sia. ^g#S XIXI^I ^^011 <sig ^xlS 4£ 2iXie.K «HS#g 4 2 

gRH O|«ioj qHga£^ a ^21 # (Ollg gS 1#ZCH ?i01l ^xlS 4^JE 2iXjD|. n[^y\x\^ 

HHSf#g Wa^^^ ^Sg «H1?A|5PI ?J6H Afg£|b HHW#3f XlXjxIj AfOIOilfe ^ 

^5Jb aoj s# s^gg ^xi& 4 2ia. ^4#2i oHg#oi ^xisi^ a^oiife. oiig ga is 
^3^3^ 2§sH A^oj (2t2t2i ^9#oi umm ^011 S3£ib 3^011^, \mn 2#ieh 
HHsrs Afoi)oii£ Bs mmmm ^nm 4^ siq. 

oiejei 5Hgse ^xis imoiib. n xixi^i^ g oiiiz i# (oijg ga g^s. se^ hhi?#)oii pis 
^xisg ^xio^^ 501 oHgo| ;3!oiag 4 2i:?i ^H^oii b^g^o^p. ^, mms 

ZJ 3^ gg^^Ai 3^ 'S<i^e^b 3^. g 3Eb SMS^sj ysf a «tej ju§ soil £|oH xixi 

^1^01 CligsiOl 9i9.&. UH&aOl oeyxi- go;,^ ojp. Ol^g aX|SP| ?|o||A| X|X|^|^Of| 

Qia ^x|#g eioi OH^ ^a^Q. CH3 axi :?ISS Xjxi^^il^oii ¥0^5^fe 5101 oma Qiisa 

fijsgoii my\m 4 2iODi. nae g^oiife eiiasi BHsraoi ^a^ss ©^yxixi xhs. fe£g 

SE&. xixi?^i2i oia^. ^ ^ssoi sxiEjoi 2^x1 sfs soiife DiHg^ s^. g^§j ^xj S2| ^^m 
yAf axis. eiEi geijois sg gfioii ajef 5ae^ot «hx|& 4= £ta. 

s asoii 2ioiAife. s asoii mm mm^2.^ on^^ens xixi^isi ai^goi se^siqi. sai 

Oil eng^ surgsi BiiSOl naas oiaS3j2l Ajoioil ^^7|0l! HHgfSOj ^xis (W. ^^ 

:7| ^SM£^ dir^Eiis xixi^isf HmmJH^ m^&m sf^Ai^pi ?|8hai s§ m^soi 
g^soig^. Hwm a atrgg a«. oisie^ song sqh^ai ^^ir on. 
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oi ^<ii£|fe ^xiior^ 5ig 2iO|o[c[. ^^°io^>M HHi/#oiU ^x|o^fe g^. o| 

^ xixiTcii §2) 4^X1^ ^^Eicn. sifm^ ^^?\ sta. sEfe y\ 

Zl A[0|01I gDHOll MS OJ^g gOHOIl goHsab 4^Xia ^xlt^o^jy^i ^^^o^ 

g^afe snfMoiBf£ sa^ ^xig y^^i ^eh^ ^oii s^mot gsj ygg 

B^SI 4^X|S ^i^^ ^BJ ^ oi^j, UHlf#o^Alo| 

ag^s^i: oiiir^iEiie mm ^mm ¥S gt^^i. oii» ea. §a 

ea^lfe ^mm ^iHOii ^:?i<^^:'|g i^b ^ ^ axi&i. ^sei afeQ. 

XI Ollg as ^^HS 7-3334362011 :?|XHS 3^^^ 1 SEfe ^§^4^ 2S HA|£Jb ^3£g g 4^ 

-COOH :7|£| 4^4ife aSUOK SSBI 3^ aOIS (U^g ojo|S, B|g a01S)os «@g 

aa. ^:?i^y\m afe ss^^ig ^^sj^ sgxii 9?isAife otsg^i, iHiEtsai^iK oiejsak 
^y]^:^\m 4*^ sfa. 

m^^ att^ 4-xib gtt ^'^^tf tJiy::'!. ^^^'i. o\3m^^y\. ^\^3m^my\. oi^iHsmiy:?!, oii= 

API g£| gt^^:?|g 2:)H 0|^^ g;^b OimX|<y ^A\m 2\m SEb ?2Sg § 

a^Fb xoi d^^^mp. o|g m^:>\ o^3asg:?l, [H|E}3gsa:?l se^ oii=A|:?PF ^5E. y 

§^31 aoiiAi Ht^3imBi. c^^^^ 2Eb mBi:acH:'F t^^^^mp. oii^Ai x^2ld ^mm^ o\nm 

^At. SBloii:^^Ei|s o\^mm\^:A\ 4^x1. oii^Ai oj^a Bijoj e:?ii 4=xi. Mej^ oF3aeiio|E:>il 
4^x1 :?^ Hta^oMi A^gs|Q. 

oi£|o[ 4.xi^Aife. dig ga xj£ia SSJS of3g ^913:^1 4^x1. xjfijd gsjs ge)oii>iEi|s ofsa 
eiloie:m 4.XI. xm<y saa oii^ai of^genoiETn W2i<y gas seis o^3aeilolM?ll 4^x1 
9Eb xFfiid gijg oii=Ai 4^x1 §g g 4- 2ia. 

x^£]d ssfs ofBg ^eil&:^l =4^xib ay^^^ gBloii^ei^geigoii o|4:A1owioim SEb oil 

HI gm^lg y^AI?1 ^01^! ^^gOIl 2-olH^A|0iia0F3aEl|0|e. 2-o|H^A|01|gI}llEJ3aei|0| 

M (oieK oF3gei|o|eoiib oiiE^aaeiioi e:7^ stfsib ^^^ai^i o^^aenoi^ohg sad, 2-^ih^ai 
5Sgo^3g^^|o|e soj 4=Af:?|g oj3aeiloiM:>il B^xiig y§Aiao^*i SPii ag 4^ 2ia (011 

m gS as ^:>H4i 59-151110s). 

XMd Sa^a ga|011:diEi|e 0^3aei|0|e:q| 4-Xlb ay^H^ MB]01|>:iEllsgsj§oi| 2-o|H^A| G{\MO\ 

3aei|o|e. 2-o|H^A| oh3aei|0|e:>ii ^mn\m a:^l ^g ^ 2iQ (oiig g3, as ^ 

n± 59-151112a). 

XFfild oii^Ai o^3aeiloiM:qi 4^x|2j ^^loiisAib oii=Ai o^3se^|0|Mg ss^iaois mn. oi7i 

Oil yg^ m^M. s&m :?HA!73ig ^:fmo\ ygAiy ^g g 4- 2ia (oiig mm. as ^:>hs 1- 

105738s). 01 ZiHAIXil^Alb ^^»^IS ^£^1. ai^lHIte ^£^1. E^S3<L^S ^£ 

^1 S gOilAl \m 5Eb 2§ Oj^^g d^ofOl AJg§ 4^ 

SE&. XJ2ia SE|gOJ3gei|0|M?ll 4»X|2| =F^|0||SA|b eeiQiiggnse MEI OF 3^211 0|e. q 

MBjUiigS^SS E||EEJ0f3aai0|M. S!EfOI|£|eB|S eB|0f3aei|0| e. E!EfOi|E|MElM El|eB|0F3ayi 

oje. qgigoiiEiEEis a|AFOf3aaio|E. aa qsiqoiieieEjg iiEFomaeiloiM eg g 4^ a 

a. oig 4^x1^ sga^m a»ii Afssq. £E&. s&s :?hai;31£e sga^isAi m 

mm 4- ^^j^o^^ ojAiisi3ife. fflsigis. ©iH^AiaisiHife. oiaei^iis. 

a-0J^^^0!|>iEi|s. q£3dS M 0|g2| ^SE^Ig g 4- SiQ, SE£.K 0II^A|0J3ae«0| S& 
mM\ AhgAl. n-^aofSJ. M£|oiiaoF£|. eei-n-^aSr^S §2J ga>3|g AFgS 4^ Sip. £S 35 

. ^011 ?i^oFfe gDH asg ;gi2i& xF£id ^ti^ 4=xi s^goii sijab :»hai^i sEb sga^aib 
^yi ^agsi 0.5 mxi 5 m^%2i ^oi mm B\m^o\Q^ 

xfsid 4*A| sag £ES ^a^^Aib UBIHIOF Mq. riJiinm 3£|. sfoioi uf sq. s 

39. siBirfi: aq. a# aq. oiioi s^q sq gsj ^xig ^^ag AFgg ^ xf2idg siJofe 

sad gsj 4^xi#2i gsF ^ ^zhi^ 0.05 /a oia 30 aob o\o\y\ ^^o\ll. 0.1 mxi 15 my\ ^\^^ 
sjq. 0! asBt ^m\y\ jmn^w §s g^aoi xiofsiii. se& as&f ^zhpj xiu«:>« ^jh^ 
s ger asol mm ^a mi s ojeib ^^y\ sip. 

^y>yo^ gS g^#2| £S gDHOil Oi^foj assq. 4^X1 SEb :^J4J31g gsHSFb gDHaqsE 
ssia oigol gsHg:?l oia:Hq. SEb ggej goBg g^#2| soh^ai d^shb 3ioi S S 

01 g^2i £5 gDHb gg 30 mm oia st^mb i§ oiasi ^:^| gDH2}£i gsf gDH:^F Bj^^jef^i. 
^^ Bfa5j6h:Hlb gg 45 §g% o|A^ samb i§ oiasi ^?| gaH2}2| gDH:?F ^q a3}^o^ 
S ttS2| ^^g 4^ 2LQ. S aS2| S# g^#g £^6p| gDHb a:?l g3J S^l AfS 
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a. 

y^a^ls^:>llfe goii s^hs aife sdh# aaisffe ^oi uj^sisfxia}. ±mo\& mm ^x| ^ 

gOHg AfSem. Ctg ^m 0|^^2| moil S«HEIfe SBHfiF SSmoi SDH:?f 3 as Oi^^os 

>iEiiss^^^^ 5gAf Diig. oiia. oMl^^l^ mm. o\m\^^ mm, omim<i^ o|:4^h^^. omim 

t^ ofS, o»a. Di|^ §g M 4^ am. g£|goi|Ei|s (ci mxi c4)#^Aib Diia^^^^. 0111 
m^^^, H^SSy^Blg 2iiLDliaO||Ei|s(PGME). HSSajgBJg ekiOlllOllEils. H^sai^Big at- 

Sir:(C1 mxl C4) aaOil Ell soil ^E||e^^^^ HSSS^BJg Sij^OilgOilEil soFA1|E||0| e . HS§3!gE|g 
SinOligoljElieONieilOie; n H^o^ gDH^AI D«aaig^eiO| H. N-Oi|liqmB|S S ^ 2iQ. 

mm mmm^ ^j^^m^ m\B^ mtinp\ sir sqhsi gsH^^f g ^gsi ^^oi\ chsjoi umsi 
^gsi &gaxi atxiBi. mm sa aa sa^yi se^ «ttra^2j ^ 



2iQ. g# i 



y& sft^gsAib M£iBiy^#. sBjbiy^M ¥g owia. MBj-N-diyiqs£i^. i£iyiyoiQms. m 
s# mm 



m gDHOII §eH£| 



osAi Afgm^ sa glf^lSAfb episi B^^i 3^ SEfe SSa^lSAi a:>l 

' 5ig Afgm oiQ. gIfxIlS ?aehfe B^xllSJ ^xllOll^A-ife 0\ 



nm^ oii>^Q|s, m^nmti oii^eiis. ofsaomi^^. DiiefBgomiH^. 3^56? oii^eiis. uiyoii:^!^ 

Eil^. ^^\^ Oll^giS. 011:^:6112, 0|Et5<iV 0||i^E||e. gSIIS^. ^ ^ 2lQ • 

o\^^ ^^M\m uEtuis. o^3g<i^ oii^iEijs oiatv oii>i:Eiis mmm^ 

^m:>\^M o\m^ ^# m ^ Sid. dii§:?i. oiig^L n-^sg;'i. o\±^^m:f\, n-^a^L sec-^a:?l. 
ofapj. 2-oiia^^:?L ^a:^!. tert-^a:?!. £Dii^:?l. 2-^^soiia:?l. 2-^^eoiia:'l. 4-^^ 

AioHiLOiia::?!. 2-OMl^A|oiia:^l . qDiiaojD|k:Oiia:?l. oil^Aiajg:?! . 2-g^^A|g^ 

n^y\. Aim^«j^:7|. Ei|e2|siH^¥s^a:?l. ffiiy:^!. s-eiH^Ama^i. 2.2-qDiia-3-5| 

H^A|H^s:?l. 2-Dii^A|oiia:'l. g£lAiy:?i. oFAiisowi^Ajoiia:'!. 3-oii^A|^a:?l. 2-oii^A|o!ia:?l. 

2-lso-5[S^A|:?|. 2-¥^A|0lia:?l. 2-(2-D||^A|01|SA|)01ia::?l. 2-(2-^^yqoi|^A|)0||a:?l. (o-D||^A|SB| 
31^A|0iia^:?l (^AlOliagj &^ B^^: n=7. 9. n g). co-e|H^A|M£i:a^A|01ia^:?l (^Aioiia^ 
^^ n=7. 9. 11 g) , l-«SS-2-Dl|^A|0lia:'L 1 .l-qg^S-2-0l|^A|0||a:?l §0| aiHD(. 0| 

m XI&7I01I £|oH ^aSlfe 0^3a^^ Oll^iEUe ^ OUEf^a^L^ OlIrf^Qls^ m ^ 2LQ. 

g 4 9l^o\. o\^m omiH2| x|s:^i^A|fe o|oF2| g 4^ 2iq. Dfia:^l. oiia:?!. 
n-n^S:?l. n-^a:?l. tert-^a:?i. n-^a:7|. A|gs«{^7|. aia:?!, SIH^AjDlia:?!. Uii^AI 

oiia:?!. qoiiao^DitHS^:?!. isiy^i. o\M\^o\MmA\^^my\. Aio^toiia:^! N-eic xi^ ^s^yi 

» S 4- 2iq. N.N-q xj^ ^SExii^Aib N.N-qmia:?! sfe N.N-qoiia:'IS ^t: omaofDjH ^SE^I 

iHiEf^aojoiH ^£^is m 4- 2iq. 

uiyoiii^Eiis^si di^Aib biiyoFAiiEjioiM. ui y ^^Q^uioi uiy^aeiloiM. uiyoiriiYaeiloiM. 
y|y?fHei|0|E. Hjygssowmioie, Biy(H|^A|OMIEiloiM. b|yKiiyoMIEllo|e, gj!s<L^ uiy. ^bi^ 

t^ Oiy §g S 4- 2iQ. 

sEt.K §Bim^2j oii^Aife qAig^siqqey, oiiaei. h^^^. i-^s!. ambiy. asjbiyBiai. o\± 
e^sHa. ¥E^qa!. 2.3-qDiia^Efqa! §g # 4- 2ia. 

ririqai^SAib oiig ss. ^qai, D|ia:riq3!. qmia^qaL Mejoiia^q^i. oiia^q^. oidiiH^g 

^^m, m^^mm^i^^, mmM^^mm. ommM^^eim. Ms^^qsj. q^s^rrs^qsi. Msa:f^q3!. 
Hiy ai^/^i iniaoii>iEiis g 4. ojci. 



01 



a. 



o|qg>L^ oii^^Eijs^^Aife o|qa>l^ aicDliaoiiiiiE«s. oiEj^i^ qoiia. o|q^<ifr eic^aoiirfjigi 



o^sA^ oil^iEJis^Aife oil 



qwi 



Df^ii q^a §g 



n W2| B^^jsi oiisAife 5# e 4^ 2iq. 

Biy^iig^. mm m& wiauiy^i^. igiybiy^ig. oii^Aioiiabiy^iig mm 



simi^S 1^^ biy B^m^M^ N-biynjEis a 2- a 4-B|yniEjg. BjyojDjq 
esjofs. N-biy-2~niMeis s 4- 2iq. 



, biy^Aje. biy 

g3ssj qeg^sAife oinm^u^m. Di|E^3asuMs mm m ^ aq. 

a^th ssjaioii 2iot>M s*ra :?H^# ?ioH lasw ^ifloii Msst ofla^a:?m oii^ai:?! gsi ast 
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s ^soii 2ioiAi gs^ife mm 30 01^. Hf#5!6f:>iife 45 01^ ss5^fe m oi^^ 

gDH2j2i goHoil smm ^ 91^ ^01 oiei& ssH^g UEfuife gir^is 

g# 4=xi^>M^ :Il^x^ ^iHoii ^mis ^xhs sl^^^^ ^ ^^fi 7jg gga^pt uFg^sfcu. 

N-biy-2-iEisdi^g 60 mm saef^ sci Bj^^enQ. N-biy-2-iiiSEjE2i § 

mm m^ms^ ^oi bHSfsom oh§sos ^<i^o| o\my\ hhsoii uta^sm, 4^ga 

sxjgoi Boei o\^o\ 3101 bfasiemf. 

SE°L ^mn\m Em mmm^^M meo\^ g^. 4-7:1 ^^ol| a^s^^ ^^Jiis 0.1 oi^^- 

15 fm 0|o^o| 5ioi Ht^^mp. 0! 3^°^ ^D\P\ X\^?i:>\\ gfog g^-goi x-i^mfe 3^:?^ Sin. 
5E^^ a^ev ^jii:?^ xmx|:?i| 3§t S# Osf 0|^xi|Bj:ii5E lt)0| §M ^^gJ oH a £|fe 

¥9 ^'le ^^011 m^mm, m^m (s^d Bs^P^ g. mm 

SM. a# SE^ 7312.681.294^011 :?|XHS ^Iflg A^§o^^ ^^^^g 

a §011 2|oH 0.1 LHXi 10 ^21 asej =^pj g^s ^ 2^. ^^011 ofei ejs°| 

01 g# M^#s ¥9 xixi?5iis^Ei^ x^aa S4^?3i §21 s:)m ss§ y^xistfe =^ m\ m 

S XlXlj^lia S5} OI^S SEfe HHlfS2f2| S^^A|?1 S|-£|Sffe 5lg ^^X|«rfe :7|feJE fl^sa, 

01 ^^m ^mM^ 4-xi :?ie.k)ii>h g^^^□^ x^e^g ^etfe ?ioi snj^om. ^xi y 
Ai s?i:^imoii 0! x^^|g Sor^ ^01 as ^^o^l ^ 2iy\ misoii h\ 

yga :?tiiiSAife ^gsi fvasEife omxiy, 4^4:. ^<!i^a3db. o|>l^a^^:4^, a^i^mart:. 01 

oil eJ^FS^SJW 

w iji^g ^smoi 3NB]g ^^^lag x^^J^2l n^m 

0.007 hPa LHXI 27 hPa^ 5!5 ge^ZED^ xiB)2| g^Ollfe ohg^ S^g Ifi 

2icf. x^^| ^£ES g:'tA!5pi ?|6Hai^ s^oii 2}y\o\^ gag Sfi^t sifeQi. g:>ii i^se xi 

sEth, aH2j SEH^Ai ^71 :?mg cfl:^!^ ee^ 01:^1^ ei^oiiAi ch^i^ ms^zed^ ^bi 

2j g^oii^ x^Bi^oi! :^ixii^Ai oisioij ss^ s^mfe ?loi 

«^Sg ^AHAI^I^ ai SlOIAl Bt^^ienn. ch;^!^ SEb CH:?m ey^Olgf. 133 LHXI 1064 hPa2| a^SfB 
a^JDl. U^^^o^:>ilfe 931 LHXI 1037 hPa2| S?|0|a. 

ssa gBlzEo^ «^goii sish yes gjo5i:>ii sfxi afe :?i^is amoi, ofss as 
^M\^ sag :'^>::7^ 2ia. n goiiAi yfs^iff ^j^ib ofs^ ag ^j^iiom. cH^ia m 
x^£|A| x^si^oi! £ae^b mm^ bo oi^os y§a Hig# ^eife as 

g ojg^o^ ^^Aia 4- 910\ H\^^^\Q. 2i:>m^ sag ^013 ^£1 ^5E# 4^ 2iX|E.K 

a-£g xiLixi:?H ^ois IIlx^^|x^p^ ^^aes ^sj^t ssmp. 

nem. qj:?ia geiZEOf xisieis s^^a 3:?lloi|Ai g^l^□^g 3^oiib 
&HAI ssstxi aoDj, :j^ei:?iioiiA|2| ^oife aoi ?\^m7^ s.mm 

01 ana K^SS ^^o\ &S9X| SfoOl. as ^:?B9 10-130851^ Sii2| £ 1(a) LflXj (d)a 

s wgoiiAi Af^afe iitsg £ 1011 uEitga. (v)b m:^ sa. (t)^ Aizioia. ^± 

SaOl ^^^oU EEfe e^i.^o^b 40 ns LflXI 100 us2\ g?|o| ^oi U^g^mp. Ot:^|0iiA| ^ 

^ (o^) A1210|BJ. £E la IftSOll 2iOlA| 9^01 Bl|0|>i £^e!01|Al (o^2^)g AI^JoQ LfAj m 

(axi§)oii m[y\7>mm mtiQ- a^^i^ ^nt^b i kHz lhxi ioo kHza s?^:'^ Hf^^m^. 
nna S::^ m^b i as uixi 1000 uso\ ^01 b^g^stm. iph^i m± 

AiziojBi. a loiiAia mLfsi irjgsi 2}y\^^ AiyoiQ. s ^oii 2i:'^o^b sa2j s 

1 mxi 100 ky/cm?[ a^ bts^et^i. e «bj ^se^ s:?tmxiL^ xiuxi:?ii ^^sja iq 

5E&. Cfl:7ia gefZSDJ xlBJOll Atgejfe 2:?H 01^21 CHlfSfe S^S 3^1 4^S*llg n cHifa ^Oil ^xi 

^01 um^oiQ, urn ^^M\^Mt: ±m Mm^m Mm^i^ 3101 ufasiofin. a nm xis 

xlb 10^ Q • cm 01 ^01 Bm^o\Q. 

S ag2| SS2J HHxl 9EH011 (^o\0\ £ 2. £ 3g A^go^01 ^Al|o| ^g&C|. 

s ag2i sesi uhxi sehsaj^. ^§ ^a ^ej se^ ge^^^ :^i^a sss ajoi 

ejg TN s TFT sxjojj oia:7jxi gEBs m^^\o\ Msm ^ 2i«. e ^sa ^ee sh 

3 qijg nqy ^(SQjo{ ssesf ^a ^Bl £b gef:^N :7|XH A^ojoii HNxtaq. ¥j49 ouya 3"? ^ 
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EEfe #Af3^ m o\h=L ^oim nmrn 4^ siq. qei, Higoi ^^o\yit: owy. grsoii bhxIoh 

soil 2ISH AlOt^f S3fOI| mP\ tf^&CJ. OHx| Sag 01^^ X|X|xI|2J g 

mmo\ siqe! g^ssi ^oi eiamfe ssesi ^aj^jif cH^r cn?f ^n^f^ §ehoiq. 01:71011 

/d. cH^ s^smfe 3is ^01 oi^b ^^01 ±10- oiuiom. uhg^'ewib ±3- oiLH. cm 

Hf^^oMI^ ±r OILflOIC}. SE£.K ^liEfq^ ^iB ^& 2|2|o| Ol^b 2{0| 80" LHXI 100' 

2|^?|0|I1, HJ^^m:Hlfe 87* 0|^^ 93* 0|oK b^g^e^:Hlfe 89* 0|^^ 9r 0|o^0|C|. 5EoK CH^ 

^nfij 01^ s^oh HHxioiiAi^ CH?* s^e^:>i| uHxioffe ^o| ^^o\Q- SS^2i bhxI 

sag £ 2. £ soil UefLHp. 

SE 2 gJ SE 3011 ^ (6) ^0I| SSJ §§ (3). 0\0\M (1)0| SXHS^. (7a). 

(7b)fe Qi|g (5)^ g§f ^aj gsoj g«j (53). (55)- gajSI SEfe gSS UEJ 

mH. (4)fe SSf^o^ Ol^ag iife agSfii: OlIriiEIIS gg XIXI^^IISI gS§0| Siq^j 

taa. (2)fe UEjaa. 

SI 5S3f oigsi ^goj ccjyAi. Qijg ^ (^^, oiig iina)oii BH^tiotfe aw&3f eiasfe 

SOI 7:1x1^1 m2in. eHsg^ojxjoii ojBj Aiof^tsi PHd Q^Q. 

^Till^o^fe 01^^21 ag^S±5i OiliiElls ^g xiXjxIl ^# EEfe 

:?ixH§. ^ ^gs aseoii ^oii uHxieFb ^oi ;Hd aajoii 2ioiAife b^a^swa.^ 

a Hei§e2|jifoi 3:7(1^ uEHjis ss^o^^ oimoii tiEmib ^im^tm a\§^q. 

LHoiiAis] sir^} asi 2Jae^fe ^ei se^ me\^^ ymm^i ai^i^oi ch^ sss^:?il «Hxiafe 

(2) sas ^eoi ch^ ^nm^ uvoi ^i^t. s 2. s 3. £ 4, se sg afs^oi ^ss 

a. 

A^:^|Oi| 7|JH@ (1)^ 3^011^ £ 201|Aj (8)^ &i^0i|A| gsf ii^^ mE^ BSM ^2i# OH. £ 
4a 5Efe £ 4b£t HHxISAi SAIgQ. 

£ 4a0|| 2i01A|fe. £ 20i|Ai2| @# (3)0||Ai ^Ifg (5b)0||Al ,(5a)g ^o\^ ^9.^^ S 

A|£|I1. £ 4b0I|A|^ £ 20i|A|2| g«f a^i- (3)0i|A| e4a^2| g^ffS (5a)0i|Aj (5b)g Ifofe 

01 g^. SS (3)S| QH§# (9) g^|2| S3 SM^tg 5* 014^ 85' 0|^^ 4^ UJ^SlSf 

20* 01 A^ 70- OI^K Hf^^oWlfe 30" 0|^ 60* 0|moia. £ 4a. 4b2J zt^tOII 2lOiM. (IDS 

BHir SEflg UEHJifedi. A^^gj ufsj aoi m^^B ass *£ axiet. g^^i sEfe y^ii^o^ g5^5^ 
mm. ^ym (2)£i g^oii^ £ 3011AI sf#a (8)21 asoiiAi ai^ c^gg ^o^^ s sa £fe 

£ 5b2J as HHxI^Al SAISQ. 

£ 5a0|| 2»01A1^. £ 30||A]2| S«f (3)01|Ai a^^^J 5|3 SffOI (5c)0I|Al (5d)g Ifo^fe ^ 

o^Al SAIEIOJ. £ SbOljAJfe £ 30[\M^ (3)01|A1 eiS^SI eig «/irO| (5d)0i|Al (5c)l 

01 3^. ssf (3)si 3^121 ga 5- 01^ 85- oi^g 4- 2i3i. H^a5|s^7Ilb 

20* 01^ 70* OloK am Um^omt: 30' 0|^^ 60* 0|oJO|a. £ 5a. 5b2J 2t2[0|| 2iO|A|, (ll)g «HS 

SEHs uemfeqi. bt£^ aoj a^^is sixisi. se^ 9:^1^0^ asjofe § 

eh:?} bta^istoj. A|eg :>iig^g gejoi gezfoi g:?h £fe a:im^ oji:^ smej m^m 

^ 2ifeGfl. ^01 bF^qom. 

SE&. (9)£i ga u^^B HHS#. ^§ xHsoii sieefoi 2§EixiE.K n 2121 oiei:?w eixjoii 

m tfo^JiM se^^H^fe «Hi?#(HHir#) s:?! :7iiS2i HHsr ^^Tgj^ sifg s:7ii g^i 
ffHSoii oii# ^zfli y^irsi g2}«oiiAi siig sxj:?} 4^g ^eboii s^dib ga SMzig □[ =2^1 

0101 Al. 3§t SMOII CHSfOI as&a, 

n BHSSoii ojgsFni fi}ss2i BHifoi o\^mm mmm Afsso^ 

JW ^ Xf^l ip^oil 2|oH IPS (mm 3:711 H£) VA (4-^ s:71| ££) g^^ioil Elt^ gen 

aci tl^eWl ^^of AjOt^t UEJLflfe Se^ §S S! 0|Sg OjgS^fe ^§ SA| §x|g MIS 

g &S0i| B?l ¥9 X|X|j^|OI| Ciimoi aSEfP. 

^ SSOll &m ¥9 XIXI^^I^. :?rA|«2J ¥3fgO| 80 % OjAhoj s^g ? 

^I^^S^ ^gS£:f: 0||>iQ|s ^SJ^\, MEJ0l|gg!EJ|eaHaa|O|e, MSI^fMUIOie. M£|OjaaiO|e. M 

Bi^s §g g 4^ aq. ^:7ioii 7ixHa 31 goaAi£ ^^ojfe s*f m^m ?i& a^y^si asoiiAi 
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^ ssoii xixi^isi m^^^M^ ¥3 x\x\n\2\ g m aiEmioia at (Ro)/^^i 

^^9\ BIEfOlIOId 51 (Rt)^ aOl 0.8 LIIXI 4.0oj ^01 bf^^eHH. 0.8 LHX| 3.0OJ ^0| b^^5je^ 

Q. scf H^^^e^:?llb. ^^:'loii ^mm ^ a. sa|o> dm ^oi xixi^i2i s ui o^gsi yejai 

Old 2i (Ro):?^ 41 LHXI 95 nmOlia. B|Etq|0|d 2Jt {Rt)2J Ro2| HI (Rt/Ro):?J 0.8 LHX| 1 .42| 

a?|0|CH. gAlOil n>c>ny>nzOJ ^0| fi^SCJ. 

01 xixi^^m ommm s&ijssjw ^lis sai sxisi ens a m^2\ ^sm^m 

xixi?Qi|Cii ^d^si ^goiiAi bF^5|£K sa^. ¥s xixi^i goiig xixi^i (dig gs. mm ^ 
BIA151D1 12 ^ 2j5sm0Ai mmm 3<ym^ xii^e ^^aom. cQEfAi. xixi^isi g^eoi oim^i a 

nx^ ¥g XlXj^lS UiOllAlSl SlQi M ^tfej x ny^ x 4^3|0] o| X|XI^ig Ui ^^o] y 

Slf^ SSMOm. nzfe ^^SfO||A121 0| X1X|^I£] g^M. dfe ^:?| X|Xl7il2J (mn)g 

§gej ^01 bj^^ima. 

Oi:'|0llAl. ^^^o^ H xtOPt ±4" £i a?iOI| SOl^fe 3L01D1. bt^3!m:Hlfe ± 

2- oimoip. 

¥S xixi7ji^ s^i gas s^^^ ss#:^is M^m ^ s^a. s^i s^^g ^. xrs 

^gg:q| KOBRA-21 ADH (SA| i^PK^) «|3E)g MSo\0\ 23 "C. 55% RHe| ^^o\0\\M II^SOl 590 

nmOlIAi 3^jg ggg ^UtOl gS S nx, ny. nzS ^^#eHIl. §A|011 SS^J ^2H|g ^gmoi EJE^ 

til Old Ro. RtM ?a 4^ 2ia. 

oi^Sf 4^xjSAi ag^2>^ oi|>iq|s °^£^p^ bh^^o^:?!! Afsact. 0.5 ^ 

(Rt/RJ :^2:om aSf^jo^ S^APPI ?I^Alfe ^g^S^ OilriEi|soj oWIH:'! x|^5E:7f 2-50 0|^ 

2.86 omy\ ^m^o\Q. ^ ^ehsai^ mm^s.^ o\\t^^\m^ o\Mmy\ xissE:?f 2.40 

01^^ 3.00 o\m2i mmms.:^ m:^m^m 2m A^gg^a. 01 o\Mmy\s\ xms^^M^ Bti 

OMia:?! 2.50 01^^ 2.86 0|o^2J Sg^fi^ OII:iiEi| g ^go| s^qH 

2.60 01^^ 3.00 Olofoj ^gSS^i 01|>iEi|s ig 0|^3J 0[Mmy\ 2.40 0|^^ 2.80 U\°i 

21 ^g^S^ 0||>iElls ig 0|^^e Bt^mH, ^1^ S5 0\Mmy\ n^^y\ 2.50 0|^^ 2.86 0|ot£J 

agsS:ii oi|>ig|sg Atgoffe aoi & S90II a3^g gfe 3S01IAI bJ^^oKlf. 

o\Mm:f\ SE^ se o\Mmy\ xJ^£E:?^ 2.50 o|^^ 2.86 Qms\ mm^9.:^ m^mmm mm^^ & 
xixi;^ib ssasi smm m^on oj^ ^mm^s\ x^op^ m^m >3i5Efci. 

xI35Eg ^g^S^:;i OI|>::Efl^ gge 0|gt|o^J5M 0Wi|g7| x|3££| ^g 

M2j0fA^|El|01E ggMCfS # 3fe 3^ ^^^^sJS 4^ 2iC|. A|2} ^^01 

5^A^ Sgo| XIXl^l^Alfe HAI SxiZ'P fi?£|fe Q^xiof ^So\?\\ X|X| 

xiiei m^m ^^o\o\ ^ ap. ^ xixi^isj owia:?! xi^£ sfe §3 0MI^:?1 xi^ 

b^g3j£^ 2.55 mxi 2.700m. 0\M\my\ x|^SE:?t XIUxIPll ^^og Ui^g^OI §OtX|fe S 

0!|g gg, ^ol S:»H9 10-45804s ^SOil ?m ^B^S 4- SIQ. Of>Mia:?l x|S£ 

2| ASTM-D817-960i| ^ 2iQ. 

ouili:?! xl^£:?^ 2.50 o|^^ 2.86 o\o[9\ ^g^Srir oii>iEiisb owi^:?IM ^gss^si ^t^y\m 

?i6HAife 70000 mxi 30000001 bh^^mm 80000 uixi 20000001 cm i^\m^o\Q. 
oiMmy\ xiS£E:?f 2.60 01^ 3.00 o\t\o\ ^gs2>i oii:iiEiis^ o\Mm:^\^ mm^9,^s\ ^^y\m 

asg a:?! ?lsHAjfe 70000 lhxi sooooooi uf^^sun soooo mxi 20000001 bj^^i^fQ. 

owia:?i xi^£:?F 2.40 01^ 2.60Dig2i mm^2,^ oa^mm^ omm^i^ mm^2,±9\ ^t^y\m 

^ ?i6HAife 70000 uixi 30oooo?f BFa5|ef32 80000 mxi 20000001 cm 

mmm2.^ m±^\^ 4^x1^ ^^7t o\Mmy\ xi^sg J3\o\t} ^g^s:^ oii^eiis oigsr^ ^ioi 
s ^soii &m mm^s.^ m^^^i^ mm n\^m oissib mm^s,^ m:^m^si aaisAi owia^m 

H^nifiy:^lg xi&:>is mn^ 1 a 2g gAidi g^ej^ ^loi bfa^jem. 

g msmMt: ast^ 3 4g saiob st^mt agss^i^ 011^^91 s sgoi mcj ois 

oi£i& of^:?ife ^^^^ 2 ?jxi. 3 ?ixi. 6 ?ixioa xias 4^ ofoDi oiig gg 6 ?| 
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0):?|A| xlSSgJ ASTM-0817-91 OMilEilO|e so| A|Sa)01|A| OJAIiaSJSE^ K 2J 

SH <i^S£|fe 4^x1 Old. 0^^:?| xlS£2| ^^ag ASTM-08 17-96011 21 SH 4^ MQ. 

^si A o\Mmy\si S3 xis£:?f 2.0 Distois g<yA|2i ^&^x^ a§oi ^i:?! ohsoii ut^^iem. 

sEt.^ i>^£:?^ &m^2.± o\i^m^ mm x\x\n\m ^fe asoiiAi g ^soii oisEife omm 

y\9} H^IE|£^y:?| gCJg Stfmfe mm^2,^ 011^1191 s >^x|oj gXJS^ 70000 mxi 300000 Bfg 

^oWlfe 900CX) LHXI 20000001 p. 

^ ^321 ^goii A^gmb ^ess^ oii>iEiie mm xixi^aisi o«§ sai gxisi ai^i 

:'HgoPi m^m ^ 9Lji 3d oHg^f ^ggv xixixii^^ ^taioii 2|oh ^loi^ 4^ 

2iC|- ^^3^1 mm^S.:^ OlIriiEII^ X|XI^|2| ^JHIb H^^5Ie^:Hlfe 35 m 250 m OimoiXiy MCf 

y^a^oF:?iife 60 AflD 01^^ 140 m o|o^o|q. 01 a?iMa£ ^^^i mm^s.:^ m^^i^ mm xixiTsipf gjo 
y SAI sxi Ai^ asfsffe aojsQ. 

01 ^sts a^xtoii moi o|gs^^ g^. gst ggs oijg ^qioii ^ 

P^HS S ^S2J aeSSrii Oll>:.Eils Z|X1^|:7^ SMSSdi; Oi|^EJ|so| 3 3M2| ;giS 

Oil SSHAI Si^&a. 

aa^s^i oii>^Ei|sg gQ[jQ|| g^Hmoi 5EH# s^g^a. sEHgsj mm^2.:^i m±B\^2\ 

10 LHAI 35 §^ §£0|C}. 

^71 gDH^Alfe 0MIM<iHH|g. owiMiiHoiig. oWEAfofa. oiM\E. ei|eeF6ics=Bf, 1.3-q^^Bi, 

K4-q^<lK A|ms^A^fe. 5g<:L^01ia, 2.2.2-^E\m^9:^mBm. 2.2.3.3-^A^g^SS--l-HSB#. 
1.3-q##SS-2-SSt^S. 1.K1.3.3.3-a!Af^^2^-2-0i|g-2-H^eM. U . 1 .3.3.3-^A^g^SS-2- 

^S&S. 2.2.3.3.3-aEtg^SS-1"5^^^g. MM^oi|& ms\ gDHM A\^m 4= £iq. 

EES}. smoiig^£ A\^m 4- £ia. dii&s. oii&§. xi^ asms ^e^a^ oii 

SEH goiife ^^:^| S4^;3L dhe^i #21 m:^\M\s aojs sq. heiii 301s SHg £| 

a ffl^Lt Ha2i xjxi^i ^011 ^gejoi BfEi:?f :7tfesHS m7>m aassm geg ^siAi^ja. ^eiAia 
m mm ^ms. ada^i. ^^ assmoi ss g2i gong 7121 ^gsi gaAia 4= axiy a 

2 §gx oisf LHxjfe 0.4 oiepr bfgsima. 

^ ssoii xixixii2i moi £soiiai umm^m n^o\?\ o\m ¥9 4-xi mmm m^m 

OCH £H §011 dlS #S 0|<!L^af7f4:. 0|AHfE|&, t^m a^Dls. i!L^^X|S3^, Bt^^^, ^\S^. ^3. 

m^, a^oi^. omm^. ei^ji^ #21 oiaxm :?H2 n 

gx^ g2j DH^;gig t^^Ai?!^ aoi B^a3|e^[:|. a goiiAi£ o\t^mT}±y\ mmm ^:>\\ e 

^ g!:?! im^oii H^^^e^Q. omxjfe 2n E^x^2| axj ximoi 0.01 mxi i.o m. a^aoi ass 
oii:fiiEi|soii cHofl 0.005 L4ixi 0.3 i^m^i u^a5^6^c^. 

o|<i^^^^4:2^ oiaxh^ ^:7igoii sjohai as ^ejsioi oife 301 mm^ m^sss xisfAia 4= oi 

:?l ffHSoii btg^sjq. ss xiBioiiAi b^^^ot ^:f\m^M^ m^^&n. ^^M^&n. 

gs 4» 2iq. omxj2| 93 ^^gs ^^^fe Stqg :^bioii oigsffe Piaxfsj gatf aoi MS 

aq. 

S ^S2| SMS xixixiioii oi«^# §21 SE^gg 3^71 (OiSOii §E|:7| 4i?ixi^ a 

a. CC^EfAl ^g ^^X|So^J^M ^011 2Jof g73|gg 6H:4la^:n ^e^SAi^ :?lfeoi e^^£|X| 

£^ ?ieH o\^^mm ^h:h^oii 2}q§## n\^m 4^ aq. ^. 2fqa#S nmtl S 

# L4i^o^ moi gs:Hi aae ^:?ii m^.^^ ms\ g^a 3aa^ ^oiq. se&, etqs 

#s B^^^m:Hife M^u^g amoi £^£101 01 s^. £5 z^^soii^ mm^ ^^xi :?i^s epi 
?lt[ ^:^| Diaxf §a(SE^) Diaxfg u^aih 4^ 2iq. oj|g §a. niaxj^Aib 

tim q&. <i^aa¥Dis. <i^ao^2. m^m^. mt^^m, mn. ns^, ^^^^ mm mm 

4- 91:11 omxfSAife MEjDiiEf3i<:iHHiaoj3geiioi e 4^x1 mm. o\nm^^E:^ ^xi gej 

[HiyDi|Ej3gei|0|e 4-xi mm. ^xi sa. SB|>iqa!:m 4^x1 Mif. eai^Fs^moie ^xi g 

^. ai^^omEj^i ^^xi mm. 4^x1 mm. Mejgam:?ii 4^x1 ^a. Mej o\\^m^:f\\ 4=xi 

g^. g^lo^□|H:?^l 4^x1 mm. MB|0|aiH:q| 4-xi mm. SE^ SEIMSfoiiaa!:'!] ^xi gg g 4- 21 

2ife ^101 ^S2i M^gsg Tumm ^ ffHSdi Hfg^^m. aa xiejs Hjasjef s:?ig^Aife s 
^M&n. mmMM&^. aeis. ^s^k gg gg 4. aq. 

oI>l^a^^^:±:2| DiaxjsAjb mm oiioiss(¥) ^12 aerosil 200. 200V. 300. R972, R974. R202. R812. 
0X50. neoo mm m ^ am bj^^owi^ aerosil R972. r972v. R974, r974v, fco2. rei2 mm m ^ 

2iq. 
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o\m sjxtfe nm axf x\m o.oos mxi o.i m2\ ^7:\m ^^m 100 s^^oii choh 0.1 mxi 5 
m^^y\ ^m^mn 01 alax^2| nmB mm^ m^^^y\ o.e %oiok &m mm^i r 

Li|0|^^Stl|2l ae :?HaXilS Olgmoi aSES ^^M^ 91Q- 

¥01fe 4^X1 :?|XHg geHAI^Ib gOH 5Efe ?SSA|?|fe gDHg St^^e^fe S^MS £S 

?|X| SDHS StToJfe 2132. 0|§g 4=X1 le^ S S£U 4=X| e^Oll CEjeiAi ^le^ B|e 

^ ^W^^ SI 0|go^01 ssm. § ^^xi :?i^g i^a^e^3lx^ oi^ 01 goH 

^01 sn^^oia. 01 yise uf^^m:>iife (g§HAi?ife gon ee^ ^sai^i^ ^dh) : 

(g^A|?|Xl g^g gOH) = 10:0 LHXI 1:9^ Olg^Cf. 0|5^tt S^gOil SITS ^X| SS ^IXHg g 

SEb SSAI^Ib gDH^Alb OlIS gS. S^eiJ. 3^^. P^^K OMil^. [HI^Oil^?i|s, N.N-q 

Dil^Seo^DIH. O^AiieAhDiia . OMIM<iK)im. ^ElgS^Oiia^!. OiiaHIM^B^OlH, Olia^^^B^OIH. 

Ejiegi^^^oiie. eajg^^onB. ms^Hg goi gsHAi5ixi as goH^Aib mm g^. wib 
g £jtii::5i sEi gg A^ge^o^ 4^x1 mm hsoii ^t^ii i mxi 100 m ^^m^ 

eiol H^g^jofXiy. 5 UiXI 30 mO\^ ^P. Oi:?|01|Ai 0|g£lb 4-xiSA-ib ojig gs SS}B|yM 

Ai|e<i^ Hiy ^gif^i a^Hiy 4^X1. omi^Ah d|y4^x!. owi^^^ uiy^t Biy^gsj ggifxiL 

4^ smHiy/oNi^^^ biy s^i^j^i. smoiy/asnJiyBie! set^^i aaoiy/oFsa^ijeg 
g^ifj^ii. oiiyai/Hiy^g s^tfxii, a^^^Bismuiy . oii^^/ssmiy s^i^xii. oim^/omieAhHi 

y ggff^l soj u|y:q| ^t^^l SEb SSS^K UM^^g^S^^. ^g^S:^OMimiO| ^14|0| e . 

qoFAiia^g^S:^. ^g^s^oMIEilo|e^gejioiM g2j tfgss>^ oij>^qis:^il ^x\, ^^\21tl 

gJ(SEfe) Ot3g'6f2J ggt^j^ll. 0mB<^^ OildiElls ggt^^l. 0^3g^UMB/:^^q^ ^gtl^^l. 

mn\ o\^m ^n, m^^\^omm ^xi. gejuiy^q^ 4^x1. m:^m^M^^^\B ^xi. MEioiiEii 

^^Bi^eiie 4^x1. M^l5^sa^|0|e§^l^e^l& gejoii^irEiia ^x\, gBjoiiqis gyoFDiH 
4^x1. omiii^ 4^X1 , iSqai/^Efqoy 4-x|. ^Etqesm^a^MMa 4^X1 S2| Ji^JW 4^X1. aeje:>ll 4- 

XI. m:^\ 4^x1 gg § 4^ axiet oigoii sjggb oma. ufas!m:>iife qowiaagsa 

^ g^soii a& eia ^ais BHS^oii 36HA1 ^Seiq. 

^ Bsoii ^ti uHsres ¥S xixi^i ^^o^l HHxi£ioi oi^^soii 2jamoi ^ot 

o|g/# S£| eH§^ ime^ «Htfg in^sjepi A^gsiq. 

o|:7|A| HHS#g XHSOll &tWM as&q. ^^I^^^b o\o\^ 4-xiu y\&m g 4^ 2ix|&j o| 

goii ssgxi afecf. dig ga Sbioioih. sejojoiHoioiH. geJo^D|H. SEioi|Ei|soiD|s. geioii 

EflsoilE||e?l|g. SE|0||E||S5ilS. SBI^iiS^DJOl H. MB|OI|El|5^s, SBI^E. geHfliy SI^BJOIH. g 

Bi2iiya^Ajoi = . gaoiiaaiEneiiHaeiiole, sy^agEiiEiiHaeiioie, Meioiiaaiq^geiioie. 
oFAiia. gej^rsamoie. sEiomeiioie. oFsa 4^x1. gBjoiy^g. gBinssa. agssi5^:>ii m 
ei^m. oii^Ai 4-xi. 4-xi g# g 4^ ap. 

A^:7l bHS^#g S 4-xi :?ie ^^ol| £S. asotoi #g eia ^Eieo^Ml uHt^S 

g 3g 4- 2iP. 

mmm^ «Htrg HHif#osAi yej oigtini sib s^lo|□|sa^(b^^2js^:>^lb M4i ^x^ m 

H S£|0|D!H)£ HHS^^H^Al o^a^s^q. 0I5S S2joj9iAK0llg ga oiqjq ?FA1101(^) LQ/LX 

Aie4^. xjjg^ SE Aiei>s g)g *xi ^^oij ssojoi ^ x\Ei^. 

30iaq. 

x^^lb LC021 eijg hhs 5^21 SS^SAi ysj ojggni 2lb ^bj aag ois» 4- aq. 

^. mm^ s0g gom ^m. sEb ua^. SBioii^g|s oi§»joi as ss^ 

^ sxiso^^y ohgg Afgg ^ ay^°^b aoi a! 2a& a4^g aa 

s gg AFgmoi aiseosJW ^Aiaq. 
& as oil ois#oii cflSHAi ag&q. 

Oil eiQs^sw itegoi HHss ^^eh^ usasa. 

g ^go| ggoii oi«^#s 5AI §xi2i A|2t :?H^wi wisoii 01 

Hhgo| ?^eFb sjmgsi ^ga 3:?l a ^sa asgsi bhIT ^rEBoil ojbj qs 

Xiei Of ^;fllb 0.2 m 01^ 5 AD 0\m H^^^o^P^lb 0.4 0|^^ 3 m omO\Q. 0|3!aq£ 0|g^ 
^2J ^THPt gfog s^e^ 3»f Oj^^g ^:?| 0]B|?|X|:il S?15^q5E 0|«J#0| ^7H¥S S 

a 01^21 s»t oi«^^oi Sola Aiof^f ^^g mmM^P\ 4^^xi7iu qg g^lSAib 

S irsoii srsh ^sf oiass assa^^ oil>iEi|s gg xixi^ioii ch§h ^oi£ i# ^xis 4- 2iq. ^ 

a sAi gxi eH7f qg ^gisaaoi sst^os a^tr 4» sib mmB sai sxioii ^ 

t>t^ 4^ Sl^J. ^JUSI agS£>: OI|>tQ|s X|X|*||Oi| CfloH SS[ 0|S#g ^4^ 

g ^xlS 4^£ 0|»#2| SSSIb 9J!S^ SUfgOl HHSf@ ^EH SEb aaS2| BHSOl 

0|a#0| 2# 01^ ^g^S:fi 0I|>iEU5 gg XlXj^l ^^Oi| ^Xll 3¥ SS^fi^ OllriiEBS gg X|X|^| 
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a mtsm. oi^goi &^^\o\ 4^ 91Q. 0131s bhs^ 

01 HHSfstoil 2|oH itHSOII BHS5>3f 2jgsH 310| Sfism. 0|gO| ^4^# 

m. HHWat ^oii oHg© ?ioii «H§9iM SES sEfe PS 5X18 ?asyfe E2}mm 

n \^m^m tasm ^^nm^ mvm ^011 ^K\m ^ 

aOI XlblSsF, ^aOilAf Bf^^SJQ. 

01 b^a5Ie^^l, 3Ar oi^gsj ^jhi ai^oii ch^ sas sina ^soii choh uHif ^ 

psxiDK 15* 01^^ 50* ol§^oJ mn\ mm hai s^ioii 91o\m nm^^iQ, o\^mm =? 
oH§^ mmm^ SA^ SCI b^^^e^:HIfe ^^hi ^soii chsh astsna gAi ^ts^f hh 

uH&oii sioHAi :?FAis S^^^ 3 <i^g^mx| a:n gsf^o^ o|«^^o| ^o^gcf, 

e oHga aHMOl IlgX^ oh§oI 3^ OIIM MS g:i 2592694:^. §2687035^. §2711585 

a. §2660601. 10-186356^. mo\ 10-206637a, gl 0-3331 34:£ Oil :?|XH8 tHJgg 

surge g 4^ a:a ssfssjo^ o|oj sAisr^ eijsa sjseoi bia^iona ^^ Bm^^m 

S S:?HS 9-281480^. §9-281481^011 :?|XHa ?S SUfgg g ^ SIXIEI ^go| £^§£|X| ST 

^ ^soii m^m ^aoi e^s^ixi afxiai o|«^^e wsappi ?<oh ^§ 

m HHi^Ai^i ^^EHoiiAi mm &m se^ ssexim oig& ^bioii 2Joh Qiiaa asg^ BHsol zQgas ^ 

as BHif#(BHif^)g ¥S 4^x1 ^xiem n ?ioii ^i^^^ sia^g sEamoi «h 

If x-isis mfe aoi bi^?^ma. aire^ BHtf x^^|^ oiig goi ss o|^^o^ :'iasffe aoi 

bia^onn. ^§ goi s£fe ¥S 4^x1 y\Bm asApixi as ss oiokmiai xieim^ aoi b^^3i5^ 

XI ^321 ^£1 SOI SSE 0\^2\ S£ ^eiM ofe aOj b|^S|sm. 

9Ee.K siffg^i goHM sseife goH^ sclera a m^m ses, a^Eeioi s§t oi«rs# 
^l^^mfe 3^. ^§ 301 SiE oj^o^ :?|geixi aotsE ^9 S£ ojoioiiAi magsj BHif xiai 

gQ §B|01|^E1|5. SBIOiDIH. MBIOIDIH. gBj Ol|>tE||s. MB|?|5M14|0|M. gB|0il:6:Ei| 5 0|0| H §g 
§ 4^ 2iQ. SESf. ^iB92| QSjga 31gX|. Ojjg gg MB|0|3§ei|0| e. se|I«|e|3SaiO| SEl^^ 
SBiasyjOjE §g AlSil 4-SE 21^. 

siaes sifsffe £sg^ g^, £s ^ SDHg asoi3i ^woioi °} ^7?ipi 

4^ 2iQ- ^S#S m EES S0||L|X|2J ?S^§ SES S^l ^0||L:|X|2i S§o^ ohSQH o|5|| 

AH uHif# naste 4^ 2iP. ^oj :^lsx^ asgoi oiy 9^^121 oitga siags ^et^ 
SSe:?! yni g^ej 21^ fieioii 2|o« BHifoj asiopi imsoii 3 :^llA|;g|g Aisei 

oj gsa ^sa fiis## 3 Biq& &s ga y§g ^aioioi ^laas ^ aci. 

S asoiiAi n^m^ BHlfg 31S5IS 3^. ga^:?I^At oiiasia SSSi:?l« o|§^^ 3^. ^ 

:>HA|J3|g Algols 3iO| y§£) ^0132 73I5AI2I gS| Aiyg 4- ^o) o^^^p, 

qyoj o|5u ojoioii :7|^eiS SSS Ojgs 4^ 2iC|. oi|g gg, ma 4^s shm i^^ai 

a|# an §21 eX|2|dg i^^MI §4^1^ 4^ 2AS bl^^eflH. 360 nm mxi 450 nni2| gOlj CflSh ^ 

S3 :>ii4^2i ^caatoi loo oi^ mxi soo oi^e! ejoi bigqmci. ^ gir§ ©s<yogAi2i ^^s ^ 
xid. xi2id. ^2id(a<!j)g gfioii cciei ai§s 4^ sixiy, ^y^o^s xiaidoi B\m^d\ 

Q. xi2id2j s^o^Ais xia 4^s an. §3 5iiQia an. gsHaioiM). mar as an 

cna 4^s an. s^aisjs as) a ii:^ 013 y^a m^^i^ji^t 4^s a^. ^^it an. 4-s 
3AIIS ^mm m ^ aid. 

mm. o\\mm^ gssi:?i£j «^§# Etq^ :jhai:«is. oiim m& oi^bi>i siag. m^Ai 

OIH. eiH^m^AIOIH. ti^SISg ^DH §. dig Sg 3|Sii^ a§. aSs. tert-^gHj^SOIIOj 

aisam^AioiH. oi^Hsm^i^amoiE. 2A'^m^^&^m^^M0lE.. iHigoiia^igni^/^oi 

^BJSIH^m^AioiH. q^^m^AioiH. Ol^bj^Oj^^qSM^g. 

2.2-0|3Eb|>i(2-0|D|qiiiHS9)e|H^gSe|0|H EES SI^IHIS^. OMI^IHIS^. qs3^^^ 
^ §g g 4^ ^>y|g^ 5011 36HA1S ''X|2|^1 ga Al^gj :7|#fl!q. 63ig|0|X| mxi 147ig| 

ojxj. 1989^3 §011 ymsio\ 2iq. ee^. oii^A|:?|g gis asgsi Stfoiis xisjd gfois ^oh 

SA1. sgqoi5fea(a|A|g^fiS5>iig|o|e. gieeis^^^^yioi^). qsaflHsS. via ^ aas 
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sEgj. Efq^ ygg oigoFoi 3tj 9^ t:^^ mm mm x\^m m 

oi£i& yge oisojoi. at^MS g^Ai^i:?! ?ioHAife o^a^ aUtMoiiAis yga:^ts 
nisxt aagoi ofd Bwn\9\ a&ee d^m^ ^01 sfio^a. 01 ^mm mm 

oi3ie. ¥s :?i^^oi goii mmM &msix\ asE ^?). otig gg 90 

x\ £S3foi ^xiet ^. 901 ^?iui^ 7^gofoi hhi^aili ^ f^ei soi gsspsE a 

sEg.^ lagxf oH§2i ^ej SOI xixi^isi m^^ ssi^as ^8 s^fe xixixii ^^oii 
«Hf>^^^s ^ximoi £^ :Qgx^ oHgoj SOI g£ oi^^o^ :?Fgmoi BHiiAia 4^ 

A^moi SMS ^1^^^ ^ 2icf. 

goHg ^i^g oHi>^s| j^^m g^g sg. m sg, a sa. 

i^^S Sg. eJiH Ma. i!^Ha|0| £J0|01 a ^BJOIH §01|A| ^AIS ^ 2iX|at 0|gO|| 

e mmm x\x\mm m^m n^m ^^^s o\^m ^ sia. 

^I^Ai^ m±^\^ S£fe oi|>^Ei|s:?^ H^^3!o^:Hl Af^sp. ojAf oi|>iEi|s^Aife eejnii 

ys^mioi e(TPP) §1 m£]3eii^s^iiilo|e(TCP). Himiy-qmiy S:±:Kllo|e. qoiigoiiasr^iiiloi^:?t s 

oiirdiEijsoj 011^^, qDiiaH^eiloiM(DMP). qoiia5[aei|Q|e (oep). q¥aHaei|oie(08P). q^a^a 

BJ|0|E(OOP) °l qoiia^^B^aiOie (DEHP). OliaHqaoliagBJSaiOlM §01 Afg^CI. Al^sAh oil 
:::^E^|eSAi^ AIMSAf OUIia^BIOliaCOACTE) ^ AiesAh OWIS MBl (OACTB)OI A^ggq. H 

oii^Eiisoj oii^fe eslleJ<i^ ¥a. biai^a^ ona owia. AllB^d^^ q^a. mbisbi^ 

<^l^ oj!^El|s:7^ st^^cf. 2J<y oii>iEi|s:?i| :?^4l;g|(TPP. tcp. biniiy-qniysiri^iinioi qmiaoiias^iiEij 
o|e). oii:i:£i|s:>)| :?j:i:Xii(OMP , DEP. 08P. OOP. DEHP):?t B^^3Io^:>^| ojgsa. 

oi§onAi5E Meji5iysrfiiiiioie(Tpp) °j onanqgoiiasBigoi mm oig^a. 

4»xis2i LH^a ¥01 sEfe n :>Hdg ?ish ^^oixiej s^moi j\\Jtm\ 
sEsgoii ^gscj ^chs^ 91Q. se&. ?\^n\9\ m^i^^^M^ 4^x1 goii 2 

¥S 4^x1011 xffild m4-^ie ^^^Anjo^jw 141^^01 ^4^E^ ^gg ^g ^ 2icf, g 

Oil ^go^ x^s|^y m^^^i^Aife ^5Exii. sn^mife ^s^i. gy^MejofM hs.m\, ^se^i 

EE^ §01 2iQ. ?xiioii^Ai mmm esa^ axist. oiis gg. o^^i 

^Ai^ ^ei^iiLUfliy. 4-t-¥aiJiiy#£i^<i^ mm. ^^m\^m^ 2-qoiH^AisLi^niife. 2-0IH 

^A|-4-DllSA|a!3EIIilfe §g. aiS^BjOJS ^£^I^A|fe. 2-(2'-o|H^Ah5'-[liiaifliy )-^5SM£|0^g. 2- 

(2•-o|H^A|-3'-5•-q-¥al^lly)-5-g^^a!^M^J0^§ §g. «^!3E^^ ^s^i^Ajfe eilSAlge^si^oiiO! 

e. 2'.4'-q-t-¥ai3iy-3.5-t-¥a-4-e|H^A|»y>E0||0|e gg, :^;,| ^Sxll^Ai^ U^UI::!^-^^ 

Ifliy^mDIH. 0||a-3.5-q-t-¥a-4-e|H^A|a!§oj^ho| ^ 4, oiQ, g ^SOIIAlfe 0|g 

x}£id s4-;gi2i IS 01 ^g Af§sffe 3101 Hja^jefoi cim 2m 01^21 xj^id b4=^is m^m ^s. 51 
Q, sE nsn x}s\^ m^M, wm m& mnm 6-i4843o ^ixHoii oiiAia 3ag M^m ^s, s « 
sofiAi tifg^iej S4^3gife waasi aaoiu a^^si agoiiAi s4^^i£Aife 3*1921 
axiBjfe gdiAi 370 nm oimsi xj2idsi fe^oi ^4^©f:n se& HAiaoisffe 
soiiAi 400 nm oi^2i ^iM^ s^y\ 31 oi H^a3!s^:7J| Afgsa. 370 noon 

Mm ¥2fgoi 10 % o\^\mt o[ii bj33^swife 5 X o|«K acf uJ32|ef:?j|fe 2 % oiwiq. o|e^s^ 3 

mmM aisMEiotg ^se^i se^ aisiqife ^S:np\ nm^om AjgsQ. 

x^2^<y S4^7ai2i m^i aas ^goiu oiia^g^BjoiH. q^^^ mm mmm x\m{i m^j^m s 

mo\:i UAi 5EH0II a:?hm>iu SEfe £H s^goi! ^:7| aoi ^71 SDH 

Oil gsHEixj 31^ f^:?l §^12^ ^gss-^ oiiiiiQis go« cHg ahc ^g A^ss^ol s^^A|?| 

& mm mmm ?ioiife §2j aag mo^:?! ?ioaAi ^s.mm ^nm 

aoiiEf^aeiloie. o^3a<l^/IIi|E^3a>L^ ^glt^l. rf^qa/^^ aenoioin SSe^l. gaibiy^g. g£| 

(N-DiiHsof^aomiH). ^qai/Hiyg^ei! sgs^i. u^^^g^s^. MsjgaHiy. g^asBiseii 
a. #Bioii>iEii2, MBioiojH. owiMi^Biy/gaHiy ssif^i. onaai/owieAFbiy sggT^i. sbioii 
aai. SBjH^ga!. a MBj^jesmoiE sEb of^aaioiM. EHiEfsaaioie §o| ggf^i aj oig 
Aijg g 4= 2iq. o\^im xHsg ^:?i sEs aans s^g £5. a^Eou sjohai ^xis 4^ a 
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gmoi goHg ^§e^o1 £ss 4^ 2ia. oib #21 s^aoiaf^ ssoiiai B^a^£|^^ 

a^aoiP. AfSofe gDHb AfgS 4^5E 2131 EEgf SE^S XH01«PI ?|«HA| 2S 

mm if^^SAlfe Oil&g, OII^S. n-H^aag. 0|:4^-HS§&e. n-^9S. 2-¥3S. tert-^S 
§. 2-IH|g-2-^3S. A|gS«!<i^S §g § 4- 2i31 5IIS^S>Hb ONIS. Diiaoiia^|E, (HlgOl 

db¥g^lg. AlgSlUEJfe. AlggaiAffc 1 2ini OI|:^ei|5^SA|fe SS^KHIg. sgA^o||g. Oi 

A||E/iDi|g. OMIM^^OIIg. O^A||eAfo|4,HSS. 0M|eAt0fa. §<LK)ilg. ^iL^Dllg gg ^ 4^ 2i31 g£| 
gOi|El|s(ci mxi C4)SSAife Dl|g^^#a. Oilg^S^^. MSS ^g£J eSinlHmoimi e (PGME) , H^S 

§^SBJMSiii^aOi|Ei|s, ^^SaiSB^SSlnCCI mxi C4) ^^Oim|s 01|>::Ei|e^^A|b H^g^ 

g£JSHliLD«gOi|Ei|Som|E||OI H^§^Iga#Si3.01iaOl|Ei|SOW|Ei|0|e. H ^2J gDH^Aj DilBMIg^ 

gd HHgoii cHoHAife xiu*i:hi ^hs sgs ?i^xhg 4- xmxi:>ii 33 sdoi sij«H>a n 
301 ^agoi tHBife ap. 3d «Hssi u^a^!^ 1.0 bH mxi 2.5 bh a?ioic}. 

^ ^soii mm^s.^ m^m^m oigmoi ^3 gDHgoiata 

31^0^ ao^sE 3d :?h^mxi°}. a^2^ 3dg sm3 ssoi sowh^ 0^^513^:1. 

u. feog ?idopi tmsoii is-c mxi leo-c oiot£i 

S£y. Ai^ 2^ 3do^^ ai8 nx. ny. nzg ^ ^gS] ^?|0|| ?| 

oH ^sf^ ^^aom. o!ig gg ^3 ^^9.^ sdfag ^ ^^1*^21 ^^01 xmxi:Hi 33 nz^i ^oi 
x\unn Bisa. 01 3^. as^i = ^^^g ej^ji ee^ ^^^l>^os 3dt^^^Aki n^m ^ 91Q. 
^ ^so^ 3do^^ = ^^wm sagoii <My\^ 2iP. 01^^, aeiag M^m 
3^011 uEiy 4^:?^ ^ ^i^^^ 3ds^^Mi mm m^^m 4'^^oi ^^o\ji inssjoi 
?iy\ tuigoii o\E^\ sgj a^^oiBt^i sbi^^ ^oicf. 01 g^ons ^3 ss^s 3d 

g ^ §s 4=xisi ^Bi SOI a£ oi^og :7fgm32 3deK)i ^^7| ^£ oim^ aamfe aa. 

5ES^ eH& ^Bl aoi ^£0|^^o^ ^C-|£t5E ^gg ^SA|5|fe gDH . Ollg gB g/OFAiIg= 

i/i(^^ui)g oigmol mmm goH^ ^sai^ ^^ehohai 3ds 4-£ 21P. nati oie4& 3d ^ae 
aoi S£ o|^^os §g soil gxHof^ mm agoii gsot^ 3. sgAia 

M 3dohfe yas. SgA|5|^ goi|^ gwoil fUBf ag^^^ei ggg 2i°HS ^21 

mQ.o\Q. nyn^. ^3aoiiAi §s m^M gDii:?r ^sm^ ^eh^ ssai^isai 3dojb ^ 

01 uf^^om. 

s sasi ssr ggs cb3 ^dg «fe g^oiife oi«k)ii ^gsjfe oi^oii sjsh ^g ;g|9tAt. 
xjxi^iaoiiAi ;g|et£|fe ^g^Sri: oii>i:Ei|s ggsi s Bfgjo| g§goi ^q:7^ Aj:7|oi| :7|JH& 

g sag aoi ura^isFci. 

^?\oi\ 7\Jim Bm aoi & Bgoii 3& ^^i^h^ oi^ag 011:^1912 xixi^^ib. mm 

m nx. ny. nz?F nx > ny > nz2j 3?l|g g^^m & aaoilAj ^I?] iftfSl gSgOj 

s|ch:?F gcfj ^ gag nx:7t ^cfl:?j 2lg 2|DI&a. 

s ^S2j ^^ist^hoi AFgffo^iM MP ^301 ^i^dcf, gss2t2j 

Sim SoF^ ago^^ ^^o| t^SE|XI a:n s^si ?i^xn^g SSBg ^l^etb a^g o|g 

§s:2f sa^sg §^ ag2j #§^^3 3^^Hs swsffe g^oip. g asoiiAi ssioie 

100 m 0\^m HAieWg Ofa^ieMlb 1000 m OI^OIH ^S| bJ^SISWIfe 1000 m LflXI 5000 m0|Q. 

01 g^oii^ xixi^l£i sagoj ^^lr:Il^ 93321 s ^jot^ «^ao| ^:?i 3^ sg 

^ ^mo\ aioi B\^^mQ- 

S^ aS2| gfifoii CBSH 45£2| 2t£s gset ajoi22| sas2| iq^^g 

aEjy!Q)osifci. ad sgol smoi a^ims sifsg sg 4^ acj. 

Atsoil s3ffoii ^ ^S2i sgg aashb g^a aoii g ^921 §sg s 

3x[2i xjxi^^isAi Atgijo^JM ss&g :?ffeom. oiis gg. mm^s,^ 

SO) xixi^jg asxf^oii. oH^^g 21^0^ ^\o\ B^&JH ^nmm^ g^oiife shs ^gs2^ 

0||>iQ|Sg SA^o| g^eg XlXlj^lSAi AFgSjfe agSS:±: Oll:±:E|| S (01|g gg SgSS^i ee|OW|E« 
01 e) C8d AJgofd lai^offe 31£ 
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z^3|oj 01^^ ^^01 ±10* oiuioini. bta^opife ±3' oim. cm B^^i!e^:>i|fe ±r oimej 
g ^S2j s^es ^ gsi mmo\ sse^^i a^;^2t ^§ ^A^olol| ?iximsE^ o\o\ oh§ 

siig sAi &xioii asHAi sg^fQ. 

3^ gt^^i^ oi^oixife mmm fis^2^ x^e|mo1 adsf ^ioiu. ^mm 

y^f aeg x^^|o^oj uHSAm ^g Ajseta. ois:?ii mM ^ots asw# as^srj!^ 

0||>iEi|e SSOII 2|oH £^01 14101 egfcf. 

01 (Pi mm^2.t^ OI|>iE||s g ^Oi£ oh a ^go| ^e^sa^A. oildiqis ggs A^go^fe ^01 

^amxiei ^en 5X1^ ss^^^ xjxi^i^ A^g£i2i^ mm^s.:^ MBiowmioiecTAO ssg 
x\^2\ eiDimoieoii A^gg 21X1 ^ ^goii 7ixHEf s3}g sicHs ^mM^ B^&m 

&i QE soil e!|§#g sasjxi as s ssoii 3& oii>iEi|s sg Tjxi^m a «to| 

XIXI^I SEfe TAC (MBIOMIQIOIM) 1S§ AfSS ycj. 
01g:>1| o[0\ ^0\U aSSOl ^3 SEfe Sf^^Oll ^xigCf. ^ ^Oil ^Xi£|^ g 

see aSXK)l| CHoH ^011 M01 S &g£| oijS HAI ^x\m ^g 

e ^goj qi|g ^xife ^11 ase^f ofts 7:111 a^s ^ ^oiiAi ^oi^oii ^xis m2 a 
seg i^feQ. asa^t ^ aioi se^ m2 asa^u ^ aioioii s ^gsi §m 

B^a^e^ SEHS 01^011 :'|JHS^t:^. 

m ^ AFoi EEfe ;3i2 asa3l^ ^ ^^oi g ojin gj^ono} s sg2i sg 

g§| ggo| XlXl^lg Qijg ggg 4. oip. gc^ ojjg ^ 

^ SS3f mm xixi^|2| ^asoi sicnatoi sj^ yt^oi SE^ >t2j ^laefe ^ 

01 B^^^iem. ^21 aM2f e)g ^^SJif mmm ygj aif 

01 ?\2\ mmm ^01 Hj^siem. 

sAi gxKMi s sgsi 3«f ggg axis g^, oiig a S^oil y\B 

si ^sfoii bHxis a^xm t\m a^xpj =?aaxis!. oi mi ^^i se^ t\m aa 

xfg din mm Afoi EEfe ?ieav a aaxjsi ^tzt ajoioii ^ ^gsi mmm 

^0i£ lOH ^xlEIXiaf. XH BigSfSJ ^^^i S ag£| =^g ^Jlf^o^ aSAI^PI ?|61iA|fe 

Ah^. e^^2| 2t2f Ajoioii g ^g2j ggg ^xim^ Bj^^iem. 

:^i&oii ^i-:?! mmm mm^s.± oa:^m^ mm xixi^^isoi g^sj^ ^go^ mmm 

SE» a SSI agss:^^ oii^^eiis gg xixi^i s moj ^ch g§g ^^o\ 

a:* «HS asraj ^inth aif^s assf^ 3101 ^ sg 

21 m^m Sjif^ss sasf 4= ^a^^s ^mag^ 90' ±5* oixiy. 9o* s 3101 bj^^i^j 
.a. 

s ^gsi s§f B^^^t^ uh^i sehoii qioh £ b. 5e 7 a £ sg oigejoi sgsm*. 

e ^g2| ^§1 Sgoj HHxl gEHSAlb =?m^ S2| ^BJ SE^ MBiA^ 7iaJI[ a3Xh2J 

AJOIOia TNg TFT oijS §X|0i| Oia:'fX| gEflS HH^loJOl A^g6^fe 31 0| 7tfema. 

s i^gsi ^sf see 5H3 eng nna gfgsi sr^rsi aaxjaj mm se^ gEjri:^ ?m mo\ 
Oil HHxiaii ¥2fs imysi g^oii sioiAi safs* ee^ mMsmm 011= ^oiis uhxist 4^ sEfe 
soil Djsi^ws M# ase idh se^ 2dh oi^os hh^shs xisoi ap. 

SEgf. S ^S2l ^SAI^Ife S«| SM21 HHxl ^ 

3} :?fS :'l&2| eia ^i^oii ^^:?i mmm xixi^i aoj s^ejb yi^HS s 

^ §sg HHxionii ggoj xixi;^i2i ^Qi ^mm ^^o\ ?m :fmm y\ 

Ol¥b 2|0| 80- ^¥EJ 100* 21 ^mO\ll, ummmt: ST 0|^ 93' 0im. Bja2S|SfP0fe 
89* 01^ 91* OlSJOlXiy Sa^°S 90* e! 3101 Bm^^Q. 

£E 6. £ 7, £ 8g 2t2t S aS2| gS[ SSO| BHxjS fiA| §xl21 ^aig UEJLHb n^SLO] 
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CI. 

£ 6. £ 7, £ SOIUIfe eijS m (27)o| 4^^011 gSf mm (29. 29'):?} UH^SEI^l ggXf (21. 21') 
aXHSP. (28. 28')fe ^oj B^g^ Dj ge otefg UEjyjQ. (24. 24')^. ^Sf 0|gf#21 

9^3^ atfSSJ ^^WS UeifcHQ. (24a. 24b)fe gfif 0|^^#2| sH^M^I Bhgto| :,ny 

£0|Q. £ 6. £ 7. £ 8011 UEHHb ^01. SSf i^Ah ggo| y e §e||- u^h^to^ 

mo\ s»} g^oj eg xixi^i gesjoi o|«^# :^3l^^A|2j ^M2|ai:|£ fen 

£ 621 (24a. 24b)2J 2Hf#2| :JHy£0|| UEHH^ Hm aSOII CHSH M^^Ol S^^o 

^^ ^nmoiQ. (24. 24*)2i ser o\^m^ asgei hhs aaee xixij^iaoii 

¥S& &SfO|3l oie i^Srai 53©lfe ¥S XIXI^I g LHOil 910\M gcH 3SS (26. 26*)£ afzt 

£ eoiife a^goi 2ici. m aAioiioii ^Aii5f:>« SAio^cf. g 

^ BS^i mm&: £ 621 a^s[:?w^ S^xisi S2| aioioii ^xigp. gsx^ qi<M a 

sxK)ii MS iB^sAi TAG ggoi ^^3011 at^g gsB# A^go^o^ ?ixioii axis 4^£ 
aa?* mm2\ ^ ^oii s^a cud e bssi gsi ^^A^ gag 

<^A|0||> 

o|«h S asg ^Aioiioil s|oH aS5^x|°^ s oidl &§£|X| stfeQ. 

<^A|0|| 1> 

lA. 1B£| XII 3t» 

oietat aoj mo) ss lA. iBg 2t2t nmmsiQ. 

«^s^£^ OllrfiiQie S5 XlXl^yi al£| 7^\^» 

0[Mmy\2\ x|^£ 2.00. ^^iriSy:7|2J x|^£ O.SO. §£ §3 ga£ 35021 ^S^£^O^A||E^|0|e a 

^itismoie 100 m^^. oii^Hsaoiiaeeiseiioi e 5 eejnuys^kniioie 3 ag¥. ^^oiia 
m 290 a^¥. oiig^ 60 a^¥# mm\ g:?ioii am stfMS ssoi IiI«^s^^A) aiaioi ^smoi eos 

21 45-c7?|xi S3 g^Hohaci. g:?i ui¥b ^.2^\2io\ sisid. 01 £Hg oizedi §e|(^) ojze 

□ I OiJlfXI N0.244M Al^oFd Oj31|oH ? 24 Aj^ SxjoK)! £H g2J TIgS ^Q. £& 0|2J^ a£S 
^g^S^OUIIEIIOlM 2ESir|2l4|0m 5 a^^. EJVHl 326(A|H| ^m\M^E\ ?ijD|SZE(^) ;g|g) 6 
a^¥. EJVSJ 109(A|UF >iIH|^e|EJ ^IDmZE(^) 4 aS^, ElVa 171(AIUF ^IH|^£|E| ^IDlgZE 

(2?) ^is) 5 ag¥g as}Diiaa! 94 a^¥£i m^m b a^^g stfo^01 gsHoioi xtai^ g^73i 
^:qioF2iP. £H loo a^¥oii cash a^^i x^2ld e^^jgi goHg 2 a^¥2) Hies 

32 >^EHq °JAiS #So| Birt^ ^. QOIS^BI :!!^9iejei|:^b: ^01| £H e£ 30-C0!|A1 

^EJie!eil:±: OlSOilAl 25^21 S£21 S4^g g^A|?1 2£ 731013 AEl|oiei|>. A^oilAl Ig^ 3 

3E°[ ^. CfAl ^Elioiai^i: OlSOII 15'C2| S^AI^ 15^2^ ^X|e^ ^. >tEl|oiei|>. ^e^^E^ 

^^Bi^Faa. yiBiAi2i u g2j gDH^s 100 a&%oi2icf. oioiai. gAi 01^ 3<y aeig oigei 
01 ^^£|Am U2| gfSM ^^o^ = ^^i^nf ^3 ^i>K^oi ^m^^ ^aioii gsi 

Aiijos;^4 i20'coiiAi ^ g^ifHs i.65bH. ^9 ^sooi «^tr)os 1.1BH ^do^aa. a<M 

S£g 80'c7?ixi a^^th ^. ^^01 cjg syg AigoK)i isoroijAi aoi «^tfos 1.1UH gd 

oFSQ. gei y^ol^Ai 130-C0i|A1 lOSZh SSAj?! °t ^ZHI 100 /flaSj ^gS£>i 0||>rEj|s Sg(ajgS 
Oi|>iiE||s @g xiXlTil alg SaP. 

^gSS>^. Oil^ajs §g XiXj/^r alS 301 513 200 rani2| ^X| ;q|S2J SOfOlj ^ i 

aoi 1000 m2j mm g^^^s ejioini s^g^s g^imaa. oi oh. mm 3¥0ii ^£ 2501021 
ag Pi:n ^jwi y\sm ^aioioi mm7)\B\2\ m^m axioFaa. 

^012 mm mo\\M mm ^ ^1^21 gs^^s^ei ^gamoi xi^^(5iffiia) ^^t^2| ^ag nx. 

(ii*it*) yi>^2| sag ny. ^;?i| «fif2| eag nzg ep|0|| 2J^ ^3^0). Ro. Rtg dSSiqU g 

gJ¥Oi|A| 84.0 nm. 175 nmOiaQ. 

017IAI. Ro=(nx-ny).xd. Rt = ((nx+ny)/2-nz) xd. 

B. dfe gS2| ^m\inB)0\Q. SESh. X|4J^ ^1 ^&SOI| Oiofl ±1.6* 9\ g?| 

xf§ ^ga:^l KOBRA-21 AOH (£X| :>iioi^q? :?m(^) ^IM)g oigmoi 23 x: 55% RH2] ^gmoii iqgol 

590 nmOll 2i01A|. 3xta eag ^Sg moi gag nx. ny. nzg =?m91Q- SPIOII 7|X1|2| ^Bg 

OlSSJOl 4^Sgg 1.8 xoiaQ. 

^gs£>i oii>iEi|s §g Aisg 10 crfsi 3:71 s ;aiBSfoi 231c. 80« m2i ^^om\M asm^i ^x|g^ ^, 
3 a^g ^Sojoi wi^ maa. ^:?i §Mg. i2o-coiiAi 45szi ym as ^Bjg aAi& ^ n a^g 

^SoJOl W2^ Sf2P. 2|2t sola ^SatSS^Ei 5PI :flld^'0|| 2I0H. 23-C. SOZ RH 0IIA12I ^SSg 
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4^Sg(«=((Wl-W2)/W2) xlOO 



mm^s.± m±m^ §s x\xm\ aioii aeia «t°i(o.i /m)m s^ena ^iH gEiuiy^ 
e (MP203. ^Eiai m^m/m= ^:A^^m 9\o\o\ b\ #3011 2\m £ESo^«c^. 01 gg so-c be 

gejHiy - = l:4^QHS 2^0101 B\ #30i| 21oH SSo^SlP. Ol^g BS'C ^ 



8 



^'CHa.-CH 



OH 



O 
I 

c=o 
CH3 



o\ «Hxi^ map. 01^. ssasi aui as ^goii asHAife ^ssjihi agsfxi 

^SfS mati. 
5ig i> 4^ aa. 

LC-1. LC-2g HHS# ^^011 ^ a2EA|?1 BHSf#0| ofEl aiOl EISE^ l^o^aQ. SE&. 

g^ho) yEj ^1 x^eJ§ stg ttH^i as2|g ^smaa. 

2t^2| BH»#OI| LC-1. LC-2g 3^. g ^BIM o^Oi aH^g£] o|s goiiy UHt^^S 

HHx|«m SE ag :^ia;oi Ai^g xii^^o^oi oi^g ym^k ^&om ^Sg 

aesi s2 ae2|g sxi :hioi4i^ ^aig kobra m o\mt\o\ ^smaa. 



(LC-121 

MEK 89. 5¥ 

aHJg 1 2¥ 
aHIM 2 4¥ 
SJSM 3 3¥ 

gj:7moi 369 (Albf ±m\^^E\ nom^ i.5¥ 

(LC-221 3Sa) 

MEK 89. 5¥ 

S&M 1 3^ 
SHJg 2 3¥ 
aj&g 3 5¥ 

^:?mo| 369 (A|Hf >^iai^ejE| ^lOlgZS) 1.5¥ 
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mm^ 5 



o o 




O-C-CHsCHt 

b 



mm^' 6 





O-^-CHi^rO-C-CH 

^ ^ II It 

O CHa 



1 n 
CH2= CH-C- 0-^CH2-)j- O-C-CH = CHj 









a 01 s:7| i^iagittH 


A 


LC-1 


4' 


36' 


A 


LC-2 


4* 


T 


8 


LC-1 


^011 £e 


83" 


8 


LC-2 




47* 



01 a3K)ii>M HHtr# A. 82) HejaM2is ^^2| Of 5- o|s^ 80* ol^^o|:n %^ LC-1S :?iiaoii>M 
Lc-2fe s:?! pjiaoiiAi u^^m ;aig&Qfe 3ioi haisisq. 

{Mn SM 1A2) ^R) 

21 ^% ^^EflS 30S :q!^6H>M 75' . 302 g ?^S)g oHI 98 kPaCHIAl 60^2) flXIgf ^ {^4: 

^SE 0.1 % 3EaoF01I>M 450 mJ/crf2J X[£|dOi| 2JoH gSJAlgJ ^JI^mSQ. 0|g:7|| oHAI 3013 lg2| 
HHtr#M gS} 1AM SSIQ. 

SS 1B2I ;3|2^» 

^:?|0||Ai TJISfgt HH»# B?|0|| goij LC-2M 2[0|0| #5g A^So^01 S^SjaQ. SE& 0|5I# 55 
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• 21 AfEH^ 30^ a^. n^^M 75" . 30sy g x1B|g o^0| 98 kPaOllA| 60sZf ^ 

oH§ dHlf## iiife 18* 

asss oimsj aaoii 2iSH ai ia. ib oii sshm Mom ojap. 

g«f 2A Oil ^oHAi o|o^a^ ^01 HHI SSE^ A^OIOll OHxl 

e32j e^wj «^lfo| g mm 1A. 1821 Y aixio^s^ uH^imoi bhs 

^31^01 ^lams^ sije^aQ. ^e. nec ^im isejxi sai Muiti sync 
LCD i525j^ Atsoil gtt£i2iE! s^t ^^^^ §j f^s&e ^BjAigj A^gB^sll^. o\m:>\\ mM ^ 

013 S SWE! ^§ HHye ElOIMAfr E2-contrast01I 2j6H A\omm ^^^r 

2Cf. AlOfSLfg. oHg nna^ HA|2t HA|A|2| ^MB^>^eHp^ 10 0!^^# SAIohb nHy^OlI 

S AlOfSjoj s 1011 SAIStaQ. 

«3e| 2A. 2B2I 

0Mlg:?|2| xlSSE 1.60. H^Itlfiy^lSI x|S£ 1.20. 93 SSJE 4002| ^SSSitiOW|Ei|0| e n 
SmSUIOie 100 S^^. OIlgHEJgOllgeBISeilOie 5 egumy s^mioi e 3 Sg^. SSJOilg 

a! 290 m^^. oii&s 60 ag¥g mm\ m?\m am sage aasi ia«isfgAi aiai»i ^sstoi 6o^ 
2} 4s*cv\x\ gE^ g^e^aQ. ui^fe i.2:?iaoi gacf. oi ofzEDi mm^) ^is^i djee 

□I 013^X1 N0.244S A^gmOl 0tJ}& ^. 24 Aie? §xim01 £H goj >1 gg ^Q, gEgh. 0|2Fb 8 £S 

ass£^^orAiiEiioiM ^smsmoie 5 eivy 326(Aibr >iiiiiaEiei ?iiDia^(^) mE) b 

gg^. eji^^ui 109(A|bf >^IH|^£|E1 ?i|D!a^(^) ^^Ig) 4 E| 171(A|H^ r^^IHI^ElEI ^IDIg^ 

(^) Xllg) ^ AEROSIL R972V (^^ OilOI^S (^) Xllg) 1 §^¥ff SaWm^ 94 01|E*S 8 S 

g¥S B^o\o\ g^moi xf£id ^4^X11 goHg ^;q|ofaP. 1^:?! £h 100 s^^oii cH§ii x\ 

ojeiirfi £5 30-cs ^g^taa. riiEiiejeii^ oiaoii 25*021 g£2i ^^.g g^Ai?! 

g£E ^Eiieieii^ i^ei ej2& :^iiEi|o]sii>i oischi isrsi a^-s a^Ai?i 

152^ ^x|°^ ^. ^Ei|ojei|>!. ^e^^Ei ^^ejAi n gsi 3^ SQH^e 100 §^oi2iQ. 

:f\\'^mM gAI 01^ 3d aiE^S M^o\0\ y^eiAia g^Qg ea^^ ^h^g a ujg31f 

^3 ^^ii^C^OI ^^1,0^^ ^AIOII SaAI^'o^;^^ 120-C0i|Al i.2HH. ^3 ^tf(^01 ^lf)Oi| 

i.osbH 3de^aci. gAi g^^. ^ci 80'c7?^x| ^. ^^01 maie AFgetoi 

isoroiiAi ^01 y^i^o^ i.idH 3A!o^2lc|. ay si^otsAi iso-coiiAi losei eiSAm. ^ 100 

i«iD2J OlI^EII^ geC^e^Si!:: Oil^iEil^ IS X|X|:^| a2)# SSLQ. 

^gSS^ 0i|:i:£l|^ XlXIxil a2fe 301 ^9 200 mm2| i^at 4=X| XllgSJ 301011 = 1 p. 

aoi 1000 m2j mm m ^oii EiioiiBi s^ao^ ^^map. oi oh, mm b^oii see 250'c2) <s^:^m 
goig as soiiAi ^s = ^^if2i e?^¥^^Ei ^m^o\o\ ^1,^21 nx, ^^1^21 ^ 

ny. SSf2| gSg nxg SS lA. 1B2| §a6b:>il moi Ro. Rtg 

ii^SSlQU. S^^^OilAI 34.0 nm, 175 nni012iQ. 

sE&.K xl^^^2| ^ s.^ sa2i su^iroii choh ±i.3£2| £101 £t2iP. 
4^se# ^gef S2f 2.1 %oiaa. 

01 xixi^ig oigmol §e lA. 1B2I xii^^Ai2f g^^CT n xixi^i ^011 BHS#g ^E^gimis 

Qgo^ mm 2A. 2B oii ^oHAI AIOJ^I etSQ. ^Oia A|0f2t2| atg H lOII 

HAimap. 

mm 3A. 3B2I xii^r. 

0Mia:?|2) x|^5E 2.30. H^iq2y7|2| xies 0.5. S£ S3 3002J ^S^S>:OFAl|Ei| 0| M 

nismoiM 100 oiisHEf^oiiaeBjMeiioim 5 Mdiigiys^mioiM 3 aaoiigs! 

290 Oil&M 60 §§^g ^l£llS:?|0|| Bt^Wm SS^I Hyef^Al AiAiei ^SSJOJ. 60^2} 

A5x:7)i7^ gsHmaa. g:?i ui^fe 1.2 :?ie/oi sEiaa. 

01 £HS 0^^□| (5^) ;g|g2| OjZSDj 013JXI No.244g AJgoJOl OlOftt^ ^. 24 A|2| S^loJOl £H 

g£j Tigs sia. omfe ^^Ti as^s^owmioiM nsmsmoie 3 g^^, eiv^i 
326(Aibf ijiigigeiEj ^iDia^(^) ms) 3 a^^. khcaibj r^^igi^BiEi 5iiDis^(^) mm) 4 ag¥. 
Eivy i7i(Aibf ^m\m^^ m\M^(^) xiig) 5 mm^m smmmE 9o ag^st oii&s 10 sm^m 
Bmmo\ gBflofoi x}2id s^^'^i s^M zE^gima^. 

SEH 100 a^¥oii qsH xhfiid s^m s^m 2 93^21 biss s^mji ^Mm sish #s 

SeSh QOIS^EI >iEj|e!B||A. ^011 £H S£ 351CS ^aefSp. ii:E«o!g|A. giM 013011 
A| 35r2| S£2J S^g g^A|?| S£ ;3|0ia :itE||oie||-i, AjoilAj ISZi dSSf ^. ^E«oiei|:i ^ 

E 0I30II 15^21 a^AI^ 152^^ ^X|o> *. i!iEno!Bn>, SIES^ei «fS|5jaQ. ^^^IA|2| n 

S2J 3^ gDH^S 70 mmo\9iQ- 

Tll^SHAI 120-021 UjOilAi 5 ^^^omA] 5 ^^oij ^oH #^^321 g 

m 2.my\ a^m o\o\ ^9 ^mimm^ yir)oii 2.7hh gdmaa. sd ^. ^ai 6or2?w ^^i^i 

SE& a'EJg AtSoJOl ?|«2| gcfg g^HS gS3 Zl^g 3Sef 140rO||A| Sg 
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^S^^:^^ OlIiiElls xiXI^I a3g 301 ^^ 200 mni2| ^B) 3010|| s ^ „, 

aoi 1000 fn£j mm m mom a^tmsQ. oi oh. mm 3¥0!i 270*021 aa^^a 

^oia s^^Bi mm ^ ^^s] m^^mM ^mmo\o\ x\^m mmm nx. «^tfo| g 

as ny. ^^%t9\ g§S nzS ^^:'l£[ ^01 o\0\ Ro. RtS <i^#2iC^^ ggf^OilAJ 197 

nra. 155 nraOI2iQ. 

£E®K XI ^^^sj ^^iie mms\ ^^^2\ m^i^owMt: ^^^K^^iai ^%no{\ choh o* . o.g- 2i 

-0.9' ^ £|0i 2i2iQ. Sa^^ ^SMS 32^ 2.0 %0|2iQ. 

01 xixixiiM A^go^o1 as ia. ibsi ^mjik sae^ a xixi^^i^oii bhi?## sxiisna :n\^m 

M m^mm ssmoi set §s sa. sag shq. 

eia ^Bi& gM2^^^t^oll cHSHAife muom map. 

mm 3A. 3B01I ^UHAI wf^^f g^oJPII ^Ot AlOf^t ojap. ^01 

g Aiotzt^ 2ie a 1011 HA|o^2Q. 

SS 4A. 4B2I 7J|St» 

as^S::?^ oii>i:Qi= SS xixi^joii A^gof^ ^Mss^ oi|:i:±Ei|es oMiiy:?!^! xm^ 1.90. ^qa:>i2| 

0.75. s£ S5 sa^ 300SI ag^s^o^/iiEiioie ^geiioie^ ^3tt oi2ib mm 

lA. 1B£| §^oMI om 100 /wd2J Oi|:rii£l|s §g X|X|55|| a4 SJ SS MM 7^mo\^Q, 



^OiS SS SOIIA) SS ^ ^S2| gg^^^^EI ^gaSK)! X|^^^ ^^^9^ g§S nx, ^^^^ «^t^o^ g 
SS ny. ^7^11 ^^i^2J SSS nzg §aoF:>i| ^SmiH RoS <yeS[ §g>^¥01|Al ISO nm, 135 niD 

oiaq. 

xi^^2i yirs SS ^ ^if^ g^^oiiAife ^g^tfoii tnm o* . 2j -s* om. 

aa^^ ^-ssg ^ag.^ a^j. 1.3 %oi2ia. 

01 xixij5iig Afssfd §g!swi a xixixii Ajoii HHifgg sjjimni :n^ziM mmmm ssmoj s 
^ §s 4A. 48g saa. 

SE«K ei^ x-iBj£[ SS^ ^^tfOil 36HA|fe gasf:>i| S^aQ. ^^I^gh Ss[ 

4A. 4B Oil muM Aiof2i s^aa. 
3013 Ajot^joj a loii HAimaQ. 

SS 5A. 5B£J 7\l^» 

0\Mmy\ x|^£ 2.00, 5E^II|Siy:'|£l xl^SE 0.80. S£ 9^ g^SE 35021 ^S^S^OUHmiO| e 
msmolM 100 S^^. 01|gHE}gO||ggEJSei|0|e 5 MBJHIiy Sr^iUjOl^ 3 OMIMi^Hlil 

m 175 s^^, 01I3S 75 mm^m mm\ g:?ioii eijmm ^mm n^m^M mmo\ ^so\o\ eog 
^l 65'c7?i'Xi s^macf. g:7i m¥fe 1.2:71^01 gaQ. 01 sehs o[^u\ m^ (^) ;gig2i ofzE 

D| 013^X1 N0.244S A^go^01 013^£f ^ 24 A|2V Sxlofd £^ gSJ TIMS 51^. 0|2f^ gSE^ 

^S^Sr^owiEiloie HsmsmoiM 5 m^^, ejv^ 326(A|bh ^mi^ejq ?noia^ (^) ;g|g) 6 

a^¥. l09(A|b^ ^iiii^EiEi ^iDis^(^) xiig) 4 s^^. EiipWj i7i(Aibf >^i«i^EiEi ^joiazs 

(^) :qig) 5 SS^S O^AilM<^^ 011^ 94 S^¥2I 0II3S 8 §^¥S St^moi in«} gSHom Xffild B 

4=:qi g^g ^^joFap. £H 100 a^¥oii cHSH xfsid S4^^i s^e 2 §^¥2j Hjgs m^m 

0\ °>Al0i| 2JoH m^o\ QOISVg ri:E1|ojei|>^ Aho|| £n g£ 50TCS 

^Smaa. :^^EHoiei|>5^ 0IS0IIA1 551C2J S££| g^g a^A|?1 g£ 7^1013 ii:E||o|e||^ a|e 

oiiAi iszf ejssf ^ ^^lE||o]y|>^, oisoij rc2i a4=g a^Ai?i l52^^ ^xiet ^ ^SiEuejBfi-^ 
s^E) M^EisfaQ. ^^£iAi m g2i SDBse 70 mmo\9iQ. Tii^mM §Ai 01^ g<y aeig oi 
ssfoi HtEiAiEj 1121 gfsg gass §331 ga 2mm ^ a»a «a asooi atf)ss §aioii 
asjAiao^^ 1501C0IIAI ^ssss i.gbii. ^3 iiSKaol gj^os i.oshh gdsjacj. at! 

as. as S£g 801CPJXI 4^ ^^oi gyg Ajsmoi ibo-coiiai aoi ^sro^ i.osuh 
admacj. sEgf gei s^ehSAf isoicoiiaj los^j asAi^i. °t 120 ^021 ^gsa^i: oii>iQ|s 
mmimm^s.^^ on^^gie mm xixi^i a5g aaa. 

ag^S^ OII^EIIS SS XjXI^I a5fe 501 ^3 200 mm9\ 4.XI X||5E2| M010|| ^ 1 id. 

aoi 1000 m2i SS s^^^^ QjoiHi s^a^s a^map. oi oh. ss b^oii 250*021 siM^^g 
3012 SS goiiAi SS ^ ^^S2^ ^g^¥^¥ei ^m^o\o\ xi^r^ ^^if gsg nx. B^m gss 

ny. ^Ofll ^t?2| g§g nzg g^oWl SfO) ^Sof^l Ro. Rt iJO|g 2|2t ii^gSaqLJ. 165.0 nm. 

185 nmOiaQ. 

SEt.L X|^^2| ass £^ SM ^ aSOII CHSH ±1* £|0) aSQ. g^go^ 4^ 

sjH 1.6 xoiaQ. 

0! xjxi^jg Afgetoi ggewi 12 xixi^^i yoil BHi?#S STaim^i SEff aagg SEsmoi 
SS 5A. 5BS 3ap. 

SE». a a ^Bjgf SS ^ifoii 36HAife SOI ejap. ag^s get s 
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m 5A. 5B Oil Bo^M MOi^ o[sm. 

SEEK HimOjl^Al. NEC J^\E 15o]x| HA| 3x1 Multi Sync LCD 1525J£i A^^0I1 Slf£JOl 2»g 

mmm ^^\o\o\ mmo\\ 2011 z^ixH^i mm^s.^ 011:^^611^ mmi^^ mm 1. ^^^^^ei o\m^ 81M)s a 
asf a oi2ife as lA, 1B2J t\o\ A|o^^^ map- 



a=t §g 


A|0f2| 


AjOt^t 


AlOt^t 


M0\^ 


UIIQ 


AIS 




0 




o\ 




1A 


60* 


60* 


45* 


30' 




IB 


60* 


60* 


40* 


30" 




2A 


60 • 


60' 


40' 


30' 


I s 0 


2B 


60" 


60" 


40* 


30' 




3A 


65* 


65' 


45* 


30* 




3B 


60* 


60' 


45* 


30' 




4A 


65- 


65' 


40* 


35' 




' 4B 


. 60* 


60* 


45' 


30' 




5A 


65' 


65' 


45' 


35" 




56 


60* 


60* 


40" 


30' 




^s: mm 1 


35' 


35" 


25* 


20* 


u| :!ioii 



<^A|OI| 2> 

OMIia:?! 2.92. at S2 30021 eejo^AHQjOie 100 S^^. OIl^HEtgOliae 

BijiaiojE 2 MEiiaiys:^iiJiioiM 10 s^tJii^^! 350 oiiBs 50 ng^M 

g:7|oii ani sssM a^sj lae^msAi MMm ^setoi eos^v 45'c^fxi ^sHmaQ. ui^ 
1.2 piaol gaa. 

01 £Hg Of^Ql SEI (^) ;g|g21 OJ^OI OlJItXI No.244g A^goJOl Ol3^E^ ^ 24 M?} SxloJOl £EH 
Sth. 0|2Jfe mm^9,± eBjoMIQIOje 5 Sg¥. EJVffl 326(A|Uf :iiIE||aB|E| 

^iamzE(^) 3 my^. biv^i io9(aibf ^^ibi^eiei nu\m^(^) 7 sg^. ei^«j ituai 

:i:::igia£|E] ^IDmZE(^) >aig) 5 a AEROSIL 200V(^^ 01101^3 (^) 1 §^¥8 

Diia^ 90 ag¥2^ oiiBs 10 sg¥g aashoj g^sm nsa^ g^s sxl|o^2P. 
SEH 100 as^oii cHoH xf2j<!j m^M 2 sg¥2j uies ^y\o\o\ ^^^mn ^Mm sish #goi g 

^ QOl^^ei £H a£E 35*0^ ^amap. ^^eiioiai^. OlSOilAl 35*C 

IS'CSI 'S^m a^Al?1 152^ ^X|& ^. :itE«o!ei|-A, ^e^^Ei «|ejm2C|. 

^^£iAi m S2i 3^ soH^s 70 ssxoiaa. :?ii^shai steiAia 1121 gjse nsm&M 1201C011A1 10 
get ei3SAi?i °i so fasi ^gss^r oii^eiis sg(as ss i)g a HP. 

^AIOII IdlAl 3013 SS 5A. 5Bg BOX:, 2 mol/l fe£2| 4^<y^aUMe 4^g^§0|| 2^^ 

assjol Aiig& ^ loo'coiiAi loset assFoj aifsi ai^ ^ei m±m^^m eaa. 

SEoh. =7?i| 120 m2i M2JHiy^S fiSH 1 3g¥. g<^^ 4 §g¥g Sl^oJ^ 100 Sg¥ 

Oil SS6K)1 50roi|Ai 4HH^ 2do^0l SS^tOS^ l)g Si^aQ. 

121 0SOII aaej j^eie s«t ss sa. sbsi xixi^i s^g ^ ycHsoii g 
m ig §as^:Hl aasi as^ es^ as aas Maaiy s x ^^s^ng g^^is ajs 
^^o^ gtfAi?i gsss :)g|^o^aP osa a. b). ssxf2i amsa^^- oh^qis gg 

xixiJ5^i2i ^ sifoi 01 93 ^21 s«f aM2i aa ^oi sgsF£E^ asAis 

p. 

oi^a aoi ;i3i2fsf Bses ^ ^ib s ^oii ^^i ^iss^ i^tfoi g 

m 5A, 5B2I + Y atf3f sxists^ HHxi aiTmaQ. 9E&. ^21 ufrcH^ aoil fi^ mm 

¥j»^oi E^stfe 7ie2j ga^jii ss!»^£^ HH^sjaa. 
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CfS^g ^Aldl 121 ^^a01| D}£J 7315^5^ A. 8S gffS oHg njiyoil ^SHAi M0\2^ 

ersQ. n Slot g a^2^ ss^oii chsh goig Aiotstsi spioii hai&p. 









o 




^[ 




60* 


60' 


40' 


30* 


nHyOSS 8 


60* 


60' 


40* 


30' 




35* 


35' 


25' 


20* 



^^:?loiiAi ^ asffs ^Aioii 1011 ym9\ ^s. SMM 3Ea& Biiasi oh§ DHy^lf bliaStlAI OH^ 

<^ At Oil 3> 

oiliiEils xixij^i 1 mxi 92J 

o\y\9\ 731 1g Ol^otOl H 2011 :'l^2| ^g^S:^ OlI^EIls 1 LHXl 4. 2 

m oigaro^ a 2011 :)m2\ mm^2,^^ m^^m^ mm s uixi ^ismaQ. 
(731^ g^a 1) 

H 20)1 sAjotfe ^e^Si^ ^x|(^^/^lo^ LH^e ^pioii y\wm 100 s^^. oim^Efgoii^^ejMaioie 

5 §g^. :^£|iniy 5>iiEl|0l^ 3 m^¥. S^oim^ 290 m^^. oiie§ bo s^^S ynil^:7|oii "411 
^^mm s^oi iju^msAi AiAiei #setoi 45-c;?fxi g^He^siP. m¥S i.2:?mo 

S 3£§6faQ. 01 £Hg Of^Dl (^) 73|g2| OtZSDI 013JX| No.244g A^gSJO) 0{Jlktl 24 A| 

y gxisfoi £H g2i :HMe sap. 

omfe as^5i^orAiieiioie H^msmom s as^. eiv^ 326(Aiur ^lai^ejEi n 

□ l^^(^) 6 Hg^. &|ir& 109(A|Ut >^nil^£1EJ ^IDmZE(^) XllM) 4 Sg^. Ej^^ 171 (AlHf 

>iigi^eiEJ ?i|Dl§^(^) Tillg) 51 AEROSIL R 972 V (g^ 01101 (^);Qi|g) g 1 S^¥# Ss[OIia 

m 94 a^^aj oil&e 8 ag¥5 ss^moi s^onn xf<yd zExiieFaa. ■^^'i £h 

100 a^^Oll CHSH Xt£|>ii a4=73l g^g 2 §^^£1 U|M^ ^:>\o\0\ ^EHN ^AlOil 2|§t| e^ol B 

^ aoi^^&l :iiEiiejeil:fi: fflM^^Oi| £S S£ 30-CS ^amacf. >iEl|oja|>. OigoilAl 25'C 

s:£o| g^A|?1 gSE XllOl^ >^El|oigi|>5. ^^OilAI 1 SZl ZJ^Sg!" ^ ^Q|oja|>:i 013011 

15-c^ !^4-s s^Ai?i 15^ ^xi& ^. :±:Eiieieii^ iie^^Ei «^^^o^ac^. ^^eiai m e^i § 
DH^& 100 s^xoiaa. 

eAi 01^ Old ^Eig oismoi y|£jAiLi usj e^^^ gam ^^t^s^ 

^3 ^lf(S01 SAIOil SaJAmo^jycj 120rS ^ ^^tfOll I.OSHH. ^3 aS(a0| 

1.15BH 9<y ^. as SS 80-C2?fXl ^ ^^Ol QE Mas OlgoFOI 

130-coiiAi ^01 ^^9.^ i.osbH sdohsip. gE£[ y^msAi i3o*coiiAi logzi ej^Am ^^1 
100 m9\ mm^si:^ oii^Eji^ mmm ^ac^. 731s ioiiai m^?} mm^2.^ oii>i:Eiis ggg soi 

3i3 200 Dim2J ^si ^X| 731g21 3O101I ^ 1 m. ^01 1000 mS\ M ^^Ojj EHOlttj 

S a^mSiCf. 01 OH §S B^Oil ^£ 250-C2I S^ritgg ^Vil ^AimO! SM^^IEl^l 

m ^ximap. 

(731S 2) 

H 2011 HAISffe ^X|(^^>MI^^ Ujgg oP|01| :7|XH)g 100 01iaHE}B01iy gBlfaeijOjM 

5 S^^. eE|iE||feS:iiiq|0|e 3 S^^. aSHHISS! 290 ^g^. Oll^g 60 §!S^g ^191^:71011 E 

mmm aasi laysfSAi aiaisi s£g eosy 45x:3?^x| sbi ssnsfap. ut^fe i.2:>moi ga 

01 £HM Of^ai §Ei (^) 731g21 0^^D| 0|3[XI No.244S AJgoJOl OfJltf^ ? 24 A|21 §xlot01 SEH 
goj T^gg BHQ. gcst 0121^ ass ae^SriiOMmiOje H^msUjOie 3 aa¥. ElVSl 

326(A|B^ ^IFIISSJEI ^lDm^(^) TJlg) 3 SS^. Ejif^oi 109(A|Hf ±m\^2\Ei ^ilDj^^C^) 4 S 

Eii^-oj i7i(AiHf >iiBiise4Ei ^ioig^(^) M§) 5 §^¥# ssnHi^a 90 mm^si oii&§ 10 a 
sasfo) 1A& ssHSQ xf£id S4=^i g^g sgjofap. 

£H 100 as¥oii casB x^2ld ^^^i g^s 2 aa^^i bigs ^^tmoi >tEniJ °iAioii 210H #s 

SI st^Sh * CfO|S¥Bi :i^Ei|oieil>i: Ajoil £H ^5E 35-CS ^^oFaCf. ^Eiioiai^^ ^S OlSOilAl 

35-0 e£5J ^4^S g^xm S£ ;gi013 >iQ|o]ejl>. A^o|lA^ Igy ^ >iQlo|ej|>k olS 

oil 15-C2I g^A|?1 15SZ} ^X|o} ^ :d^EiloiBi|>^: gJe^^E^ ^^BJet2Q. ^^^Al U g2| 3^ 

goH^e 7o.ag%oiaQ. 

TII^SHAI. 120-C 2.^ LHOIjAi M «^^S^^A^ 2^ a? S ^^011 CHofl S=? 2{go| 2 

m i.i5HH7f g5E^ ofo) ^3 ^%Hmm^ §^ sif)oi! i.isuh sdmap. 3d ^, ^M so^vm a 
^o\siQ. SE£> MiEiM Afgsfoi gf3g ea^s Mam z^^g :ns£[ xhs i4ot:oiiAi ss 

Zl 2!SA|?1 e| 80 /MSI ^m^2,± Oil>iElls Seg SSQ. 

01 mm^Sl:^ OI|>i:Efls ggg aOJ 5|g 200 mmSI 4=« TJIg SOIOII ^ 1 m. aOI 1000 
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^M\m w\m MA\mQ. 
±ommo\^i^^^ gxj^ 170000) 



msi mmm mom s^a^s a^map- oi tm mm e^oii s£e 27o-c£| lo m 

mm^2.^^ 2: OUIl^:'! x|S£ 2.922J S#^S>^0Mmi0|M(4^g S MXFg 200000)3t OlMm^l x| 

2.4521 ^e^s^ofAiiEiioie(4^g2 sxt^ 10 oooo)s Stfmoi S5 o^iia:?! 

^M^Srii 3: 0\Mmy\ x!5SE 2.5121 a#Sfi:diOW|E«0| ^(4.93 gxfg 150000)3J 0\Mm:f\ x| 

2.8621 ^e^s^o^AiiEiioie(4.g^ ^j}^ 180000)^ stfem ss?^2i 93 omu^i ^I^^E:?^ 
2,65:7^ £i£E^ 

mS^S.:^ 4^X1 4: OMI^:?! xl^S 2.10. HSUIsy:?! x|S£ 0.80 (^mS 120000) 
^m^a^ 5: 0\M\m:^i 1.80. ^^ii|sy:?| x|E£ 0,90 (4^S2 gX^g 120000) 

01 



3SD^MIl^HIIl)o^! 210H ^SoFaa. o\o\m ^§ sag sAi&cf. 



m Gpco 



SH - 



3:?H g^moi AFg.) 



Al 



mi^ais^siois 

Shodex K806. K805. K803G (ASf 931 (^)7i|IMi 
25 -C 

fe5E: 0.1 §a% 

:?|: Rl Model 504 (GL AJOIQi^bAt 
SH: L 6000 A||0| A^^ii(^) ^lg) 

1.0 ml/rain 

ng^d: SBl^^El^l STK standard (Meiii::E| ^(£4:(^);g|g)21 0ie< §^2| gXf^e ^^l 

mm^sid<: m^m^ xixmi 1 uixi 921 staioii choh sui ^^l^2^ aiEmioidxicRo 

(nm). ^Wl aS2| BIEJCilOld at Rt (nm) , Rt/R o) X[§ ^^^Pll KOBRA-21 ADH (SX| ^|0|^^ :?| 

^1 (^) XI|g)S AfSSfOI 23*C. 5556 RH2J m^mmM mSO\ 590 nraOIIAl B|Etq|0|iMo| 2|£ ^^xlM 9 
HP. 

^:7| 7IXH2I OI|>iQ|s gg xiXIxll 1 mxi 921 H 2011 HAIS^Q. 

fM2j 





4^X1 








Rt 


Rt/Ro 


§S xixi^l 9^ 






(/an) 


(nm) 


(nro) 




1 


1 


XllS 1 


100 


66.0 


70.1 


1.06 


2 


2 


1 


100 . 


65.0 


72.1 


1.11 


3 


3 


;3is as 1 


100 


70.0 


64.1 


0.92 


4 


4 


xiis 1 


100 


69.0 


73.5 


1 .07 


5 


1 


7^\^ sa 2 


80 


55.2 


50.8 


0.92 


6 


2 


^is g^a 2 


80 


54.6 


58.8 


1 .08 


7 


3 


sa 2. 


80 


60.1 


52.5 


0-87 


.8 


4 


sa 2 


80 


63.2 


70,8 


1.12 


9 


5 


^i3E aa 2 


80 


65.0 


72.3 


1 .11 



SM AIS A2| ^\^» 

a 3oii HAitf B\2i aoi ms^s.^ m±m^ is xixixii loii ^^affe g^l^□^ n^m ^ai& ^ 
^o\^ s# (2). mtim (2). o|^^# (Lc-2)e xfai^ mmo\o\ ais Ae 

fi^ AIS 8 LflXI M2I J^\^» 

mm ss Ais A2J ;gi2foiiAi 5 30ii HAimfe Ajssfe oi2ib m&om mo! s 
s Ais B mxi Mg 2+21 fi soil 5A|E^ ^01 ^si^tsrap. 
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xixi^l 
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3 


4 


1 


3 


4 
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10 




0:Ahg. -:tI|Af§ 



mm ais ;gi^oiiAi Ats& M^^^D^ ^hbi. s^. §# g=s i ee 

221 HHS# 1 SE^ 221 1 SEfe 22| SE^ gOil 36HA| 5p|0l| aAl&CJ. 

Sxl 1: 21^ CH:7ia MBt^Df 90il PH^£S SA|) 

33 : sfoig a^Aj phf-4K 

^EJ^: 10 kHz 
as : 400 W/m^ 

mo) 94AIS stfE^ n^um saetaci. x^B^ Aiy& eo^aa. 

OUllEAh Hiy:^^ ^aio]<iMaeiieJ <^^= 2:1:l(Sb|)2| Sglf^l 50 gg OUilS 500 g3J O^AIIM^^ 

dia 500 g gCHI goHmOl Oi|:d:EI|s gg X|X|^iOl| ZjEE^ 100 nmOl 210101 

«§# 

(Se 12J xil^O 

^g^fii!i oiiri^EiiH xixij^i aoii spi sad gsjss £5 sages^oioi OF ssmol as ^ 

3:5^ m 200 mJ/crf (365 niD2| S^)2| XfSldS SAJSJOj gaSfSa. ^2| M^S2J 



(g^d gsjss £5 sag) 

Cie!E|0||SJ:±:£|M^Af 0F3gei|0|M 70 g 

PH!EJ0||B1>ieiM«!At Of^SaiOie 2^^! 15 g 

PS!ejO||£|^B|Sa|AJOf3ga|0|e 01^21 as 15 g 

qoii^Aiaj^igife gafg :?HAWi 4 g 

H£S^SSJ#SiiiDi|g0||Ei|5 75 g 

D]|g01|g^|g01|Ej|5 75 g 

(Se M^S 221 M^) 



oiof ssmol assjap. 

MBIBiynjgejs (4^93 gxFg iiosi) 1 g 

SDH 3Ea 
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M:DilE§ H^S^SEISSiailHiaoilElls = 50:45:5 (a^y|) 200 g 

ae^s^x oiir^Eiis x\x\n\ m^m^ ^oiibH 5291 (^ti ypi"?^ 3 

^9^^ ^^?lp^ 0.1 mo\ as £smaa. o\^m ho-coiiai 3Aiy ej^Am ^. x^ 

±H aa Sa|Biyag(MP203. gafai (^) Xl|g)g g:D||3§= 60:40 (§^b|)£| 1 a^%2| goilg 

asat ^jflpj 0.2 AID9^ EisE^ as sssjaa. oigg so-c asAiy ^ 

SMSS^ Ol|i!^E||s g§ XIXI^I ^Oil £E^S «H1I^^ ^^01| LC-U5 g) M 45 g2i 

sssoii §mA\^ 10 sQi|g ojiH^oii 2Joh ssmap. no-c^i ^ geiioie ahohai a^oKM 
seoiiAi uHse iio*cs 3o^a a ^Bj& ^ ^ssoii ^setoi a^sm Lc-im BHi^ 3l§s^§^g^ 

Q. LC-1^ SOI SSEfe 901C0IQ. e!|S#o| 1.5 mO\9lQ- 

(eijgS 22| 

mm^s.^^ oii>^Ei|s §g xixi^i ^^011 £1^ gum bHi.f&t ^^o^| lc-2s i.e g. nimAiqoii 

aagB^eo^3ge^|0|e(MI01 : mo\ OA g §J ^^It :JHAi;x3|(^7f30l 907: AjBf 7fOPl 731 

M) 0.01 gg 3.65 q9\ EHI g Oil g ^| ^0I| g^o^OI ^CHS Mg:?|S EES^SU. Oi:?|01| S 

Haisg SOI lasmii mt^m 9\m ^20'cs\ goiiAi 3Mei :'^^oK)i oHg^ sfi^Me 
BHi>^Aiaa- Qg^^ ma 4^s^s A^smoi ^^ymmM see lo mw/ccf^ ao^e? xm^s 3SA^ 

1.2 mO\9iQ. 



mm^ 8 



LC-1 




^:?loiiAi 3oia A mxi MSI 2124011 chsh epioii :?ixh2| g^tg sjaQ. 

xje ^g^s^i KO8RA-21 ADH (sxi :>iioi.ii^ :?l^l(^) Ajgmoi ssr gl 

ggOil 0|SS[ ^gSS^ OIIAEIIS X1X|?^|0}2| BjEfQlOld^ 2|ESS (-40* UiXj +40* 2| w 

o| 10- om) ^Sotaci. SMS o|«^#£| ^SMS SS^Fb 

^Ajohsci. as BjEjaioidsi sjg^oii qoH mgoFb oii^Eiie g 

g X|X|xi|2J 2t 2t£ ^g5J eiEtQIOId^l xfg ^oJ2Q. 2L[£0i| 2]^eF^ BJEIQlOld^ 3Q|x|g 

jgism^ 3^ oi«^sg ?^of^ eH§^ saes) ga ^m^ih^ ofaa. g ^aioiiouai 

b Ais^oii Qjgf ad ^S(0' )o^^Et gq^g :ql5o^fe 3^ ^^5E:?I BigojT^ 2im S®^ o|«^#2j 

^3 Mxp^ :?igoi ab ^im ^ejofap. se&. BiEtaioid 2121 g^rxife 001 om^i mgon °h§ g 
xffe ^jwi agoii &oHAi 2|j£:?t aamfe ^g ^eimaQ. 

^71 ^A|0I|2| agSSii: OlIiiiEils §S X|Xi^! Qid 1 ,5 cm X 25 cni2| ^£1 A|gmOJ Hfltf 

sfg saswi j^eig ^Aimaa. as ^bi:'^ sum :'isg 2s SHimoj. 

IS ?|0i| LC-l £Efe LC-2SI Qng^ aSgaj 5 jaEl >^ig|0|Alg aSgSf S£ S?|:7| 

sfoiiAi bHsef ?ioii sEssFau. Ais as asol ^gjs SE& cflgf aaewi ei£^ se issi as ^ 
ei7t sum »a :?i»g gsfs^ a^sfoi ^jmpj aaswi gs^ sasK)|. ^^g 4» 
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oi:?l>M cH^r saois* 2:?H2| ^01 oi^fe ±2* oiu|oi 2|0|&ci. oioii ajei anj§# 

S2 S 4011 HAim^ AI^OII qg^hfe AlSfe 50* o|^^o| ^^I^FS 

Q. oi^o^^g ggg m^m^ ^^tr^ ^^^i ^tj^ \^m^ m\ 

^ei^FaP. 01 S3je £ BOII aA|^^ U^£^ aoi (24a. 24b)2| eioa SHrgo| gezi uff^oj ;n 

NEC LA-1529 HM gSj TR-TN ^§ DHysj ^^yAia SE 6011 7|XHSj ^^01| gmol (93 

x^ 12 xj^i ai<ii s^&e oigof ?^oi sicf) §es ^oii ^^£s s^ai 

at^ona ^^£iAiy Bgee mm xHssmaa. ^k^^^ aisoii QmM m^y s^ei^ sueig 

T^SoK)| «H^/^^ fiA|A|S| 5ee|-A.eH|g ELOIM A^S) Ez-Cont rast# 0|§oF01 ^^o^ ^^o^ 5^^011 
Pi^Al Seej-A.e:?^ 10 0|^^S SA|o^fe eiJS imysj ^^HOIIAI^ ^SEM ^t^t ^SotOl AiO^^jo^ 

otaQ, 

i^A^ gg Mg oi^soi E^mxi IIH2] aajoip. aojg asjg h 40ii hai&q. 



0|^^^| 
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6 
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L 
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01 ^#2] 

ai^2ic ) 


30 


27 
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27 
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30 


30 


30 


30 


30 




A|0t2t(a)C ) 
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43 


53 


47 


49 


48 
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24 


A|0f2|(on(' ) 
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47 


A|0t2|(5i)C ) 
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41 


A|0t2|(^)C ) 
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61 
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41 
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as 


as 


as 


as 


as 


as 


a^ 


a^ 


as 


as 


HI 
12 
Oil 



S 401IAI b|I2o^ A|S£j biuotoi s as^ ^EB ^§ SAI §X|£J AjOf^J ^X|o| :»H 
<^A|OI| 4> 

^Aioji 3oii ym^i §g Aj^ ^i^oii aojAj n^im o\x\ am noisi^ gaswi 
mo\ ^•m xiistotaci. am of^ ^amac*. 

^Aidi 321 joiiAt ^y\t^:f\ EtiMimm ^mm zioi2ioiife mmm rm m\^o\91Q, 
o\m Aisoii ^oH as gi^a Aia# stap. 

JIS K 5400011 STIfH H^^efe A|@§ olSlQ. £S9 ?I01| 1 mm ei^^S Al|^. y\^0\\ U 

:?H2j oignH« ^gin i mm zf2i b^^^fee 100 n efsaa. oi ?)oii ^^fxieijoiHS a^ohoi got 2t£ 

^ d^oMi ^^Eiem -^^eJ£|x| xh yg of^afesj ejOJ m/lOOo^ HAjofaa. 

0: 0 < ra < 30 il^^OI ^31 

A: 31 ^ m < 50 ^BjgxiSI SJ^Pl 21^ 



x: 51 ^ m < 100 «|B|7r feOII °^17f ag 



AIS 


A 


A' 


J 


J' 




0 


A 


0 


A 



^^mmm sxiifssiM s assi gst sMO^f oia^^osi aa>aoi sxiei jie a 4- 
aQ. 
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<^A|01| 5> 

7ix\m 121 xiisoii 2ioi/H aiSHEtgoii^^Eisfiiioie 5 g! MEittiiy s^mioi ^ 3 sg^s 

n\X\ 2i€: 3 0121011^ XIXixll eSof:?!! 1011 OJBJ XlXlT^I rg 73I5f6t2m. oi^dl. S 2 

21 s«} §s ess # s^r se G'g :Ql^^6^sic^. mm ^ c 

g 1 ra X 50 cm JA&^W 80^. 90X RH ^^y\^m\M 50 A|y AlSg mSP- 

gaj x4£j uing maq. . 



= (ssj Aia ^oi/mm Mm a^i aoi - d xioo 





H 


H* 




0.02 % 


-0.5 % 



^Aidi 321 AisoiiAiSE s^swi A|SM :gi^^moj g:?mqu aisoiiai x|4^ asjg sas 



<^A|0|| B> 



(4^X1 



iM 12J Ji\^) 

oiigHEtgoii^eysaioiM 



100 

2 

8.5 



430 

90 

200: as oiioisa (^) o.oi ag^ 



2 oiaxh ^E\mo\io\^i 

ai9is:7ioii ^amoi :?tEisK)iiAi 80"c^ asmoi isymeAi s^asi ssh^ioi seh 
e Qg^^ 01 £^ ^agg omjmoi a^^^na as-c^ ^xiehoi ^eieieii^i «hh ^^oii 

2) 3# gDHS 50 LHXI 5 §g%2j A[0|21 3^ LHOilAi ^EiOll 2joH ^m H^o^M 

S^AI^m SE°I P^2| MM S^^AI^ISAI gDHS 1 Oiof:?^ § tIHZ?W ^^M^ 



80 



120 ;aii2l ge^biy^g gS# SSH 1 g<i^ 4 S^^g SSm^ 100 ^^¥011 H 

sehoi soroiiAi 4bhm adofoi s^x^g xii^^msiq. oi s^xf gi^oii 6o-coiiai 2^/121 ^^ysm^g 

gOil 2SZI ^amU ^ lOOrOilAl lO^Z! 2j3E& 80 /aii2| ^^:?| SSM &S 

asjs sejuiy as 5 % 4=sft«i a^t^gig Ajsejoi 3tfAi5i sa&g >3i^^et2ia. 



s^se 93321 ^ju^oii cHoH mm^ 

e§gg ^ISoffe see? oi 



^AjOll 30i|A) ^^^^2J SS3t 

mm^9^^ oii^EiiM xixi^i2i a m gqi i 

^Aldl 30i|A| rnm^S.^ OUrf^ens is X|X|X|12J Xjaid §4^7312! Eli^-o! 326(A|Hf >:iai^B|EJ 3i| 

(2?) 6 S^¥. EIV^J 109(Alb^ >^I«iaaE4 ^iDlgZE (^) 4 S^¥. EIVS! 17UA| 

^niiaeiBI ^mm^ (^) 1 §^¥g cHdojoi oiE^Ai-4-ais^AisjsnilfeS 2 

SES. ^Aldl SdlAl mm^9.:^ dl>^q|s XlX|^i2l X^21d g^^^aiei EJVa 326(A|UF ^fiil^ 

BiEi mm^i^) MS) 8 S3¥. Elva l09(A|b^ >iiHiaaEi ^lom^c^) 4 ag¥. ejipy 
i7i(AiBf ^lai^siEi nnm^i^) n\E) 1 ag¥g s:7wxi as 3 oisidi^ mm 

o|e^«^ mm sMg S3sg mm sms ^h^^^ §^921 a<y ^^i^sci 

3AllfeSB|0|H?liqD|E|S 3E£ 7 El 40-Cd|Ai 500A|^^ ^731 Stjg ^e^SQ. 0|ei& 

mmm atft^ S3»g ^Aidi sm §a^.^ ?^oi eise^ sai sxidi axisfsq. &m Mm 

AISdlAl Q1|S SAI Sx|2| »il>yj HA| ^ SA|2Q. 

^S2| agSS^ dld^eie °| X|X|?^|dl 2-[5-SM^(a^)-a!3EMe|Of§-2-a]-4-01|g-6-(tert- 
¥g)iaife3f 2-[2H-a!2^B|0fS-2-a]-4.6-q-tert-S!a mifeg SSoJ^ A|S ^ 2-o|H^A|-4-ajS ^A| 
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a4=^is si^o^xi 8f8 Ai^^ Aiaoii ^^ HAp^ o^^^ gao^:a ^^ sai aioii §aoi 
^Aieip^ sdiAi bfg^jsmfe 3101 ssaaa. 

<^A|01| 7> 

^Aldl 60j|Ai X||^^o^ ggT^cHI SMM StJ-E.^ S^SOII qsn qh§ ^^0| 

^Aiai 30IIA1 n\^^ §M 0. K. L q<M asss ^i^^ofsp. ^ mm 0. 

K, Lg 2S/L2I 4^S^011 60'COIIAI ilSoHQ AHgsv « 100"CO||A1 lOgZ} 3^ 

ejoi mm^ o\^^mm mo\ B^xmo\ o\^^j\\ ^^mm Mmmo\ 

oia& gsf o. l. Me ois^joj ni^ti asee Atgsioi ^aioii sjh m^^m mot nec 

LA-1529 HMSI TFT-TN °h§ IlHy^ SSBS ^^aiAm ^ 0| e QitMoJOl ^:^| SS 0. L. M# 0| 

mo\o\ nmm sss§ eis ^tiow ^mm?m. mmw s a ^aioii 

<^A|OI| 8> 

«^m^sL^ o[\:^m^ mm xmni lo mxi i8£i 

o\y\^ 3m A\^mo\ h 5 ym^ mm^s,:^ w^h\^^ x\x\m 10 mxi 13, ;3is Am a\ 

So\o\ H 5 ?m2i mm^2,±z oiir^qis y^mm 14 mxi ise ^^^i ^^izsmaa. 

H soil sAiofe mm^9,± ^7i\(^^Mm m^s spioii :7|xh)# 100 a^^. OliaHEf^gSJSeilOie 5 
mu^, ^^^mm^^m\o\^ 3 a^^, saoiiga 290 s§^, oiie+s eo ag¥# mm\ ^y\m s 
^mm ^^oi s«^maAi AiAjoi ^^moi som^i As-cvm ^^o\9iq. g^i m^g 1,271^0^ 

^gmSlP. 01 O^^DI SEi (^) Ot^DI 012^X| N0.244M AtgSK)i dJUg^ ^, 24A|e| *! 

Omfe ^«^S^0W|E1|0| e H^iqaLi|0|e 5 EIV^I 326(A|Bt i^IIIl^£|Ei 

?iiD|g2s (^) mm) B a^^. biv^ io9(A!Bh ::iini^£iEi mm^ (^) xiig) 4 a^¥. eivy i7i 

(AlbJ :f^lIil^£|E| (^) a AEROSIL R 972 V (^^ OllOiSS (^) ^^^^ 1 SlT^g 

a^oiiagj 94 s^¥^ oiie§ a s^^s s?jmoi zaei ^sHofoi xma ^Mo\^q. 
£H 100 sg^oii qsH »a<g s^xii 2 sa^ Bigs mymo\ ^^mn ^Mm si«h 

CtOIS^EI >i:Ei|o]e||A, aie Ajoil £n S£ 30*CS ^a^haa. liiEllojai^A, 01 
SOIIA! 25*C2| S£2| a^A|?1 S£ XII01S r^Eilojai-i ffle ^>o||a| lg2h ^. ^Ei|o|ei|:ii 

mm olsoii is-csi a^Ai?i 15s^^ ^, ^reieiai^^: s^s^ei stgejacf. "^biai m 
g2i 3^ goH^e 100 §g%oiacf. 

:^i^eHAi gAi 01^ 3<y SE^g oigmoi ^^biai^] d gjBS M^^^ g^:[i ei^g ^ ^sr^ij ^ 

3 ^^lf(aO| SAIdl ^tFA|?1Al 120-COllA-i 1.21HH. ^3 ^l>Maol ^^1>0°^ 1.04 

m 3<ymaa. 3<m ^. as S£S 8o-c7?fxi ^, ^^oi syg oigofoi isor 

OllAl ^01 ^^l^o^ I.OIBH 3<MSF«C}. oF^S^g/ci 130'C01|Ai 10g^^ 2jSA|?1 °| 100 fm^ 

mm^2.^ oii:^iQ|s ggg ^aci. 4011 sjoh mm^s.^ oii^^eis ggg ^ig 

200 mu& 4^x1 Moioil = 1 m. aoi 1000 Disi mm m mom s^go^ a 

^»FaQ. 01 OH. as B^oii s£ 25o*c2i cbii ?ism MMmo\ mmm^\2\ m^m 

(7312 4) 

s soil HAjofe mm^s.^ 4^xi(^/iioh mgs opioii :7ixH)g loo mm^. mm^^ms^\^m\m 5 
as¥. ^Biigiys^ij|ioie 3 sa^, saoiia^i 290 oii&m eo aa^g ^i5ig:'ioii aii sij 
M# sasr li^ti&M MMm ^^mo\ eoszi 45-c3?txi gsHotaa. lh^^ i.2:?iaoi aa 

01 SEHS Of^Dj SEI ^IM^ 013fX| No.244g AJg^Ol 0|3J 24A|2| §x|»f0J £H g 

21 Tigg Hia. SESK OjSffe g£S ^71 aSSfi^OfAHEnoien^mamOje 3 gg^. EIVS! 326 

(AjHf ^m\^B\EJi 3iiDm3(^) ;aig) a a^^. eiv&! io9(AiBh ^igiasiej ?!ioia^(^) ;3ig) 4 
¥. ^71(A|H^ ^^mi^sjEi ^iDmzE(^);3ig) 5 a^¥g asuHiis! 90 s^^^f oii&§ 10 a3¥ 
m Bm^\o\ g^moi xmd s^?3i g^g s^iejap. 

^:?l £EH 100 a^¥0i| xj£id m^M 2 ag¥ B|g^ ^:^mo\ e^AioiiAi ssol s 

ttm ^. aois¥Ei ^EiiojajA, gie a^oh ssx:^ ^3maQ. r^^iEjioiai^^ oigoiiAi 35 

•C2I SEES S4^g a^A|?l g5E ^10J@ ^EHoigj^. a^o||A| Ig^l ^, ^Eilojgfl^ glE o| 

soil i5x:2i a4-g g^Ai?i 152^ »xi& ^ ±m2i^\± hms^ei «tEisfaa. ^bjai a gsi »^ 
gDH^g 70 g^xoiaa. 

SEo^ 01^ 3d ^EJg OjgofOj MfaAjgJ H ea^S Sam Ma 2!^g ^ Stf3} ^3 

ascaoj g^s)os §A|oii &mM^ i2ox:oiiAi ^atfos lsshh, ^3 &^s(aoi I.OOHH 3 



59-4S 



^2002-0009434 

dofsia. 3d §^ ^ ^B. S£e Qo-cvm ^ ^^oi qb m^m m§o\o\ i3o-coiiAf 
SOI «ii>fo^ 1.01BH 3<ymap. 2e&. &^o\^m iso^coiiai losei ^^M^im ^ so ^md^ 
mm^2.:^ oii:±:Eii^ mmm saa. 

01 mm^9.^ Oil^^QIs §gs x|g 200 mroSI «S| 4*X| 301011 = 1 m. ^01 1000 

m5i m ^o{\ m\m s^a^^ a^sract. oi oh. §g b^oii sse 270-021 oi^i 10 

;q|3E g^a 3 a 4s| ^i^toii oiggf ^ m ^^>Mlg otEHoii a>M£m. 

mm^2.^ 11: OMia:^l xias 2.6521 aS^S^OMIEilOie (4^95 .S:^^^ 170000) 

mm^9.± 12: 0mm:^\ xISS 2.9221 ^SSfi:iiOMIE«0|e (^gg gXJ^ 200000)JU 0W|g:7| 

K\m^ 2.4524 ag^S^ONIEilOie (^^^^ gX^^ lOOOOWg Et^mil Stf ^2J 0[Mm:^\ 

mm^S.^ 13: 0^A^|^7| XI^S 2.512J ^g^S^OMIEIIOl^ (^S^ ^^^^ 150000)J1[ O^AIli:?! 

x|S£ 2.862J ^esS^OMIQIom (43 2 gXJ^ 180000)^ SSmul ^2| §2 0\Mmy\ 
7f 2.65:?^ £|SE^ SESetap. 

4^X1 14: OFAlia:'! 2.10. H^iqsy:?! 0.80 120000) 

ae^S^ 4X1 15: OMI^:>'l 1.80. HSiqsy:?! 0.90 (492 gXf^ 120000) 

as^s^ oii>^Ef|s 4.XI2J 4^2 ^xf^ m^B MMm 3 :?ixH2t ^Aio^acf. se&. ^ois 

0i|>iei|S xixij^ii 10 mxi 182] 2t2|0|| CH6H S Ui ai|2J Bl E^lOldxl (Ro (nm) . ^ 

S2| EJEmidd 2i Rt (nm). Rt/Ro) Xf§ KOBRA-21 ADH (£X| 71|0|4i^ :^m(.^) ^Ig)g 

AfgmOl, 23-C. 55% RH^S e^OIW I^S 590 nroOil aOIAj d|EtqiO|d ^^^\m SSQ. 

Aj:?|oj 011:±:Ei|s XIXI^I 10 LHXl 1821 S 5011 SAIS^Ci. 



fM 5J 



mm xixi^i 


4X1 


731 ^a 


(/a) 


Ro 

(nm) 


Rt 

(nm) 


Rt/Ro 


12 


11 


xii^ 3 


100 


67.3 


70.8 


1.05 


13 


12 




100 


66.3 


72,8 


1.10 


14 


13 




100 


71.4 


64.7 


0.91 


15 


14 


3 


100 


70.4 


74.2 


1.05 


17 


11 


4 


80 


54.6 


50.3 


0.92 


18 


12 


xii^ 4 


80 


54.1 


58.2 


1,08 


19 


13 


^a 4 


80 


59.5 


52.0 


0.87 


20 


14 


xiis aa 4 


80 


62.6 


70.1 


1.12 


21 


15 


^^a 4 


80 


64.4 


71,6 


1.11 



oieie ag2| B u|2| s|CH gsg ^SfS 7^1^ sa 4 Lflxi 6oi|>M2| as^^ :^2| 5|i2(q|sf 

s)sf3i a3i. ^gssr^s oim ±r oiLHa£:f. 

gg AA2I 731 5t» 

s 6011 aAi& Hh2i aoi mm^s.^ o\\:^m^ mm nxm 12011 gei^sDf t^ibis ^a|o[ ^ * 

^o^b 2. HHifg 2. 0|«^# (LC-2)g ^91^ ^^ 5ES(£EM SO! 200 m. ^ 0.97 

oi)^hoj ais aas ^ai^^ma. sse ^aioii 321 a 

^ #g y#Ai^ g^^o^ xHBj£joi M ^^oii a^tfo^AM DH2I mm 01 sug ^jai^ 

gg A|S BB LHXl MM2| 7^m» 

mm MsL AA2J ;gi^^oii aoivH a eoii HAigh H\9k AfSoj^ 0121^ o\o\ 

SM Ais 88 Lflxi MMg 2^2^ a 6oii aAlt.^ UJ2J «oi ;ai^sjaa. 

Sg AIS2I 73|5>0il g^AI Atg£^ M^^^0^ ^Bl. ^I^li^:?! lf» §1J^I#2| . 
1 SEfe 221 731^. HHt^S 1 EEfe 221 . oijgg 1 SEfe 22} §011 3oHAlfe ^Aldl 3J» 

shDi msi aoi s^^amoi ^ximap. ^^^21 ais2| sa aoisa aoi. ta xixi^i 

s 1 mOil CflSH 0.97 mm ^01 ^A|OI| 33^ ^£18 mad. HHgTg 1 Si 221 £ia ^Bl ^^SFS 

Bia Me Ajgofoi xixi;^i2i ^3 atf3j a^AiEJ gaoii 210H mmm ^^^m^i&m sta^. 

^^^lOllAl 9012 mm AA LHXl MM 2t2|0il CflSH OmS2| gezf . gSJ 0|«f#2| 

BHS^t ^21 ge^t ^AIOII 32^ g^SfPlI m?lQ- A|0f2t g:7ffe ^AIOII 33f e^SWI SflAI 

2^2^21 AjS 33^8 a 7011 aAj&Q. BXi §g Aie MM^ 3^ 0|«^#0| gXHSfXI aB2| 
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^0\Q. ^Oig §5[S H 7011 SA|o|p. 
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^MSS:^ OI|:^Q|S gg 
XlXIxll 
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[S 71 



^AJ gg 
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GG 


HH 
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gfrs^ 0|^^#2I 


30 


27 


30 
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AlOf^iO) 
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H 70IIA1 H|H Aieaj HlIiloflAi ^ ^aj Oj^^T^Dfe oHg ^y,] ^^x|io^ A|0^2| 

<^A|OI| 9> 

^AIOII 8011 im9\ 0|«^jyl)A|g AA2J ;a|3fO||Al gej^Dh X^d|e o\J\ Q^IQ H 0|£|fe 

^ae 0}^ 

01 Aisdi q«HAi oimsi Aise sFscf. 

JIS K 5400011 H^^&fe Al^e §^aC|. £sg Ajdl 1 mm Zt^o^ 11 

:>H2| XRg moi 1 mm 2|o| Hh^^^kS 100:>H E^SSm, 01 ?)0I| ^5fx|EilO|HS ^^mO» 90£ 2t£E^ 

Aj^si w^siom ^ej£ixi a^ia uj^Bfesi moj m/ioos ^aj sAimaa. 

0: 0 ^ ID < 30 a^^OI 

A: 31 ^ m < 50 2fy SfBjgx|&F g73l7J Slfe 

x: 51 5 m < 100 ^'^'?\ fe0|| £| 31 ^ g^^ °?3PF 2is 



AIS 


AA 


AA' 


JJ 


JJ' 




0 


A 


0 


A 



^^ciao^iM g assi ssoat oia^i)2i a^aoi ax^s^9il s^sia^fe a§ 
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<^A|01| 10> 

xixi^i 122) xiisoiiAi Oil a HEi^oiig^ai 321101 e 5 s^^ 3i ^^m\u^^m\o\^ 3 aa¥S ^:?^e^xl 

Pa^S 5 0|£|fe :;^|X1^| 122^ m^m:>\\ 4011 CQBt XIXIt;!! 12'S Xjl^mSP. 01011. S 52) 

6G2f ggoh g SS 6GS ^^l^^acf. GG2^ 6G'« 1 

n X50 cm AfOI^S XHBSFOI 80 'C . 90% RH g^:?|ot01|A| 50A|y gs} A|a# ofSQ. 

ma ^:^\ mm aiiae m^Q. 



asK%) = (gm Aia ^21 aoi/asj ais 321 soi - d x 100 





gSh ^AV QQ 


3^ GO 




0.02 % 


-0.6 % 



Ah:7i gMA-i ^g^s^i oii>iEiie xixi^ioii2) aas ^ 91q. m\ 

aa:?^ ^01 bfgsimafe sseja. 

^AIOII 821 QE AI^OIIAISE m^^m A|Sg 7il|^uK>l m^mQU £g AI^OIiAi S^^W 4- 

<^A|0I1 11> 

^AlOII 831 gam^l MS ^Mg ^l^maa. 01 CCH A\^m ^ 1 m. aO| 1000 ni2| 

«S3S2) 

^m] 120 /oioii MsiBiy a# as# ^Aioii 63^ gasjpii ^Big sroj s^a2i eg eoo m 

^AlOll 8011AI rn^rn SM^ 80 ni2) gg ^AlOll SUk ^^^^ S^^2l B^t^- 

g2j ^^^opsAi 3^^o^ a^imap. 01 lEH. SSS2I ^^sroii ch^h m 

mm a moiiAi ^mmn siSP. oi b^b S2j ^oii choh ^m?} ^s^j ^gs5i^ 

oii^gjs §g xixi^|2j g LH s|CH ^§gg ^irojg^. 7121 m^o\ £|di ir^f oi«^#oi as© 

Sm^OI 0J3S:?JI S^^lg M§mo\ 3^a(o^ sai atfsfaci. 

^Aioii 80iiAi 7^\^m mm^2.^ oh^eiim mm xixi^i2) x^2ld a4^;<3iej Bivy 326(AiBf ^m\M^E^ 

(^) 6 S^^, BIV&I 1(»(A|Hf r^^Hil^BJEJ (^) 4 S^V, 171 (A|d^ :^mm^\^ 

(^) 1 cud 2-o|^^A|-4-«!!S^A|gi!3Enilfcg 2 S:?^mo1 gSoWl §g 

^AIOII SOllAi ^gSS^ 0l|>^:Ells X|X|^|2| XtSld S^^l^i ElV^ 326(A|bJ rJ^JBia 

ejEj (^) 6 g^^. i(M(A|Bf :^Ki!^£|q (^) 4 s^¥. &1 V&l i7i(A|bF >^igi^ej 

Ei (^) 1 §g¥g s:'tow sts 3i omoiife ii^^ mmm n\^o\o\ sssju 

o|e^e^ 3ftr ssg gee sssg xHBmoi mmm atf& ^oiiai §sg2i ad ^tt 

^Allfe MBtOIH ^iqaiEJOllAI S£ T&t ^r^t. 40-C0l|A| 500 A|^^ aSJg maa. Oiae 3sf 

aae ssss ^aioii sat mmm ?aoi sis^ oijg sai sxioii ^xiofSQ. ais 
aoiib AisoiiAi oiig hai eiii!! hai a sAiaa. 

gS| 1S2J mm^2,^ 0I|^Ej|s XlXl^ldl 2-[5-g^^(2H)-»l!3Ee£|0h§-2-a]-4-Dlll-6- 

lieri-^m)m\^JH 2-[2H-^!SM^l0^S-2-^]-4.6-q-tert-EI^I9l^g Slfm^ A|S ^ 2-o|H^AJ-4-»LI 

g^Ai»iisim^g s&mfe Ais^ Ai^ ^oiis fiAis2i aa^ ejstixi asta. 9e&. ^ai 

oil Bin ^^§1 A|0^2| ^^g SAimSa. ne^U. SM2I ^g^S^ OIl^iElls gg xixi^ioii 

x^2|>d a^:gig si^oFxi as ais^ Aigoii 2J6h ^^ hai:?i- s^ej aijom sai aioh 

saoi ir-asi:'! ffflsoii ^eBj:^!^ xioPf ejagap. 

oie^b aoiw b^a3le^Qfe ^oi egsEigLQ. 

<^A|01| 12> 

^Aidi noiiAi 7^\^m sseoil sss §sg gtf&^ ase moiiai ^iis ^^oi gge 
§Mg ^Aioii BoiiAi 7^\^m as 00. KK. LL cHd sssg ^Aidi iijii ga^hPii ;3Rmaq. 

^. fi^ Sg 00, KK. LLS 2t2t 2M/L2I 4=>l^2^^Me ^^g^Oll 601C011A1 2 ^21 gSmOi Aligs? 

^ 1001COIIAI 10 set assj3i assi as^ oig^#g ^oi ssxf^oi oF3g:>ii 

S^^IS o|§moi S3X( ¥jV^0I X|X|^|2| e^gg ^miSi 



59-48 



^2002-0009434 

oim^ mm do. kk. lls oigmoi e^ee a^o\o\ ^aioii sm ^mom nec 

mm LA-1529 HM2J TFT-TN Iffly^ SSSm ^^BjAm * 0|^# CHde^Oi ^^:^| DO, 

KK. LLe oigmo! m^ti m^Bm se5^ ^21 as ^t^oii °imM ^t^msiQ^ MMm 

<aA|0|| 13> 

LH§^ MejoiD|c ggAjoii aoiibH 5291 :?p^^A^ as^ ^my\ 0.1 ^01 £se^a 

Q. 0\^m IIO'COIIAI 3 A|^^ 3SA|^ ^ ej«J x^eJ^ oJOl OlOiAl AjAlOil 30IIAI21 

mt^m 1 S! x^eJ0i| £i|ohai ^^imaQ. 

121 sicH g§s aifs gBioioiH mm soil ^sgv &ifoi st.^^^ dtDimoiesjoi ma 

MS 3SAj6fO| g^AiLi ^. §eio|D|H SSS ^^Bimoi ^iTish^l gat SS Pg ^1 

saaoiaa. 

^Aldl 331f £ B2J =?^Ol|At ^ ME mm 0|«^S£| ^2 3 

A^3;^S aAfOll 33} ^^f.^ ^^a^^ ^SmO). mm ASJ g^ohSlP-. QSl. 0|^^#g2J 

SAf 2|£^ £ 62J oi^^SOii qoH ycH^i =?^o| get. oi^iS ^^^oii ajBj 

^M^o\ ^dio\^ ?^oixiy mm fi^ mm Pfe oi^jjffe ycHs bhs#^si ^m^o\ y^i ^jwi 

aijoil CH5H 

mm mB ps ^aioii sjh §mo[?\\ s^fg ^aroi. mm §s a 2^ s^^m 2jsg>act. 

oloii ccfBt UHgf#e| XHSU 33011 2ISH S^t Psj =F^g ^Aidi ao| sjg g 

<^A|0l| 14> 
WIZE 5) 

Af^gh ^^^s.^ ng 100 OlIgnEfgOll^eEljieilOie 5 S^^. eE|ig|ys>i]g|0|e 3 

as=¥. asfoiigg! 290 ag¥. oii^g so m^^m my\oi\ am aasi laejsjsAi aiai 

SI ^E^io\ 60 45-c:z?w ssHefSQ. By\ m^g 1.2 3Egsf2cj. 01 sEHg 

□ I SEl (^) jgigSI OJ^DI OIBfXI No.244# A}SSf01 0ja& 24 A|^^ gx|§^01 £H g2| Tlgg SI 

a. 

SEgH. 0|5l3Ufe g£E^ mm^2.t^ 4=A| 326 (A|d} ^IH|^£|E| (^) 7HIM) 6 g 

109(A|b^ ^^mi^BjEI (^) 4 S^¥. 171(AIb} :i:]HI^£JE] (^) ME) °! 

AEROSIL R972V(g^ OlIOl^S (^) 1 gg^g 3^011^3! 94 §^^2} Olieg 8 S^^g 

S&m^l ngj gSHmOl XF2|d m^M 2EXI|e}2Cf. ^^:?| £H 100 SlT^Oil QiSH Xf2ld S 

g9i|g 2 BIM^ ^:'fm01. :^^EHq aiAIOll 2|eH ^mt^ ^ POI^^EI >iEi|Oja|>. 

fflM^OII £9 S£E 301C^ ^aSjaa. >iEi|oiei|>i OIBOIIAI 25-C S£2| a^A|?1 S£ 

xiiots ^Eiigeiirj!^ ^mM i assf rd^Qiejai^i bmsi oigoiL i5*c2i a4^g a^Am 15 
»xi& ^ >^Ei|oieni5i sms^e^ yjasFap. ^^^|A| m gsi sdh^s 100 agxoiaa. 

:>ll^§flAI §A| 01^ 3d S!£|g oigefoi ^^b|a|£i i|2| ofgg M^^^ gxf32 Zt^^g ^ 

^23 ^^if(aO| §A10i| aa}A|lio^JfM 120*C0)1A1 ^gflfo^ I.IHH. ^9 aif(i!0| 

i.iBH oldmaa. 5EE[ sei y^sFSAi i30'coiiAi 10 a^Ai?i aas^ii oiii^Eiie sMg sa 

Q. Ol^g SOI 200 rani2| ^Bl i>^tf 4^X1 301011 =1 ra. a 01 1000 ra2l MM S ^011 

Enoinj ^ida^^ s^maa. oi oh. mm y^oii 250"c2j ^a^^ag cnni ^jgg ^aio}oi 

SM»|B|2| a^^g irximin XIXixll 23g ^ai^^SFaa. Ol caiSl ^ef Ro = 4 nm. Rt = 95 

nmOiaP. 

01 xixj^j 1221 m mmm aoi 15 m sEg^ i4o*c g ^ei lhoiiai sdaoij 21011 ^ B^t^o^ 

1.2BH 3dom sEgh ^ms,^ i.02hh sdmap. 01 (0121 1 m/^oia. g ^ei 

SMg 80-COIIAI 5 ^21 * ^SHS l^aSJSAI ggg ^31 X|X|^| 12'g M 

^sjap. 

01 [m2J Ro = 65 nra. Rt = 70.1 nm. °i 95 nraOiaP. SEeI. x ^:?| 3d& ^ 

01 xixiaii 12* ^^o^| ^Aioii 32J mm SM A2^ s^o}:hi mm mm og ;gi^^ojoi. ^aioii 321 
binoii qi6H s ^S2i £Linm eis^^aa. 

<^A|0I|15> 
(M^ ^3 6) 

;3i3E SB 521 xixi^i 23jif xixii^i 24g ^i^maQ. 

01 XIXI^I 2421 m ggOilAI CHiaeig^eiOIH^d.S oX 0.5 mx 1.5 ni)g ^^15^ riiEnSiai^t S(<D = 
100 m. aO| 1.3 cd)0I| X|X|^1 242| g ggg onggygSS^OIH^f £SS|£^ iiiEno|ei|>, 
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mm oigAisQ a:Hi £5^ m mme ^^o\^m UMm ^29^ ^mom a x^^l ^^oii y^ofy. 
g jjiB] ^=?mM m mm^ oiiaaie^yois gongs m mm^ ejs sgoii choh 70 
i!g%oi2ip. 50'c a x]Bi =?^o\\M m^i sdaoii sjoh ^ o^sto^ 1.35BH g^jem se^ ^^w^ 
^ i.02aH s^ymaa. 01 ohsi y# i m/^oiQ. g x^e^ =?^^q ^^9.^ §Mg so-c 

OlIAJ 5 ^eief ^ see 3^SH>M XIXI^I 24' S ;3|S[of2Q. 

01 OHSJ Ro = 61 nm. Rt = 68.5 nm. 98 ninO|2iC|. SEIK x SlfS ^ 

sifoii axiojsQ. 

01 XIXI^I 24* ^^011 ^AlOII 39\ SM A2J aO| gsT SS RS Xil^otOl. ^A|0I1 32| b|Ii) 

Oil cHSH e ssoil 7|;^H^ eisssiQ. 

S ^SOll TN-TFT #21 TNg LCD2J AlOt^l ^. gfSfOilAl ^ 3^. S^Slr^^e. ^ 

^ sa^ ^Bom n^m ^ 21^ is^i n^^^M. 

Afb^oi eiBEi axim:Hi Momo\ :?Hd£i^ sss a sai §xig ^ 2ia. 

(57) m^SI 

1 

XIXIaII^ ^sf^o^ Ol^aSl agSS:ii OlI^iEiie §52! §5. 

§?i>^ 2 

mmm aoiAi, xixi^^isi g l4i g^gei aiEjqioia 5Jt (Rjoi 4i uixi 95 nnioi:a. ^mn bie^ 

QlOld (Rt)3U Ro^ Wl (Rt/Ro)^^ 0.8 LflXl 4.00101. SA|01| nx>ny>nzO| IQ. Ro=(nx-ny) x d. 

Rt=(nx+ny)/2-n2)xd (B. nx: Xmn\9\ 3 LH01|A12| 5|CH g^S ^^t>^e] x SSS. ny: x «r 

troll ^^Sioj A^7| XIXlTiiS LH atre! y M>^1>^£1 gag. nz: ^^1>^0^|A^21 ^71 X|X|j^|S| ^ag. d: 
X|X|;^|e| (nin))2J gg. 

3 

>3|21^0i| £i0iA|. BJE^QlOld (Rt):il^ R^Sl bl| (Rt/Ro):'r 0.8 L4|X| 3.0o| gg. 

XllSlJOil SiOlAl. ^ZHI BlEjaiOia at (Rt)3f Ro^l b| (Rt/Ro):?J 0.8 mXI 1.40! gSf ss. 

g=?l>^ 5 

6 

xii3i^oii sioiAi. ^7^1 «rirsi siEjqioid at (Rt)3i Ro2j ui (Rt/Ro):?^ 1.5 mxi 3.0OJ se. 

«|6g^01| 2iO|A|. #:?| X|X|3C||2| asrsi gagOl XIXI^IS LHSI.gagOII SKAM ^Pi 



8 



9 

WSfJoii 9lo\M, HHt?#0| ^71 xixi^i ssg ^sie? SM. 

10 

^I8&0i| 2i01Al. BHtr#0| SHHtr#2! SM. 

11 

^giiffoii sioiAi. oiasoi ^e. 

12 

CHS stegsi ^agoi acHxi^f £1^ xixi^isoi oi^fe ^isi o' so 

• □leiei gg. 
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13 

;gii2soii 2io\M, mmms\ ^mmo\ mmn^i afe 



14 

?3|i3i>^oii 9io\M. oi^^#2j °|cHi oH§^ sjtfM S. i^^^'l xixi^ioii :^\^ :fm 

^ mt^Moi xixi^ioii y\m g ^^ais m&Moii bi^. °ichs eijg^ a&M^ 

ai^^itt xixi^isoi oi^fe 2toi e as. 

15 



afe ^^sjoii qo^01 ^ii sEfe cH^ ^n£ioi 2ib mm, 

16 

:q|ii>^oii sioi/si. ^:?\ mm oias^i eijs^ tUfSOl ^sf^^L^ g^si sjoig eij^^ smgei S 

^^i>^ 17 

Xi|16S0il SAOiAi. mm OISS^ 9 m BIEtQlOld 3JtO| 10 UfXI 300 nmOlH. 0|^^#2J ^;«| 

1,^21 SJEfaiOld 2iO| 15 mX| 300 nmoj S^} gg. 

St^S 18 

numow 9ioiM. ^:^\ xixi^ifif mm o|^^# Afoioii §a g^Sw ^av 

19 



XlllE^Oil ?10\M. rnm^S^.^ 0||::!^Ei|a ggo| omm:>\^ 2.5 LHX| 2.8601 Oi|^ 

Efis 4=XIS ^fe gg. 



m=?^ 20 

i^fe 



oi o\o\2\ 



2.0 <(A+B) <3.0 
A < 2.4 

A: ^g^S^:: OI|>i:Ei|s om|g:?|£| xl^iE 



S=?S 21 
22 



W Bm^. ^. °i >3|1 a ^:?\ W01 (viewer) ^dl 7312 S35g 

sifom. 7311 sseaj ^^:?| etig m Mo\ mxi 7312 S&^3^ ^ Afoioii 73|igroii :?! 

XHS §MS iife ^§ HAi 



S^S 23 

73122tf01| SiOiAi. ^^71 ^^:'| ^qg 

^ e^Oliei 73111^011 :?|XHS 



A[0| UiXI 7312 SSeilJ QijS ^ MOl § Oi 



24 

73I22&01I $ioiA). mm SS2I xixij^PK ^:7i mmm mis,m mm mmo\ ^xig^ 



25 

;qi24i^oii 2ioiAi. -^^71 ggoii ym§: ms\ a&jif. xixi^isi i 

2|qixi:?F »soi SEfe ^iiagoi 2ife eijg sai Sx|. 

26 

7^\25tiO[\ no\M. ^§ a^j §goii ^sj g^ifa, ^y^i 

g^ej 27 



01 



S3| 
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J^\22mm SiOIAi. ^^71 get ifsf 0|&^#0| 3#e! ^§ SAI Sx| . 

§^1^ 28 

xii22soii sioiAi. oiij#2i oHg^ surgsi gasoi siMxpr ^ 

BTii^o^ ^mmoi, ^^71 xixi^ioii 7^;7^g °iqi§ Qiig^ sh^moi ^^^i xixi^ioii :?m a atois 
sUfMoii «isH, ^^uis ^tiM3i ^ggoi siaixi^f £1^ g^t^5^ ^^^i xixi^iiaoi oi^^ 

29 

m2%m 9io\M, ss^] o|«^#2J ^^7| ai^M^ gaeoi simxpf si^ 

^^71 xixixiis UI01IAJ2I ¥3 aifoi xixi^yi g§Moi 2|qxl7^ asoii Qimo) sjia se^ 

CH^ 5!iii£|01 ^§ HAI Sxl. 




t 
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